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Submitted Electronically via Email

Ms. Kirsten Hillyer, Environmental Engineer

U.S. Environmental Protection Agency

Office of Resource Conservation & Recovery (ORCR)
Materials Recovery & Waste Management Division (MRWMD)
Cube: S-6834

Washington, DC 20460

RE: Kentucky Power Company and Wheeling Power Company
Mitchell Power Plant Alternative Closure Demonstration

Dear Ms. Hillyer,

Kentucky Power Company (Kentucky Power) and Wheeling Power Company (Wheeling) Mitchell Power Plant
(Mitchell Plant), hereby submits the attached information to the U.S. Environmental Protection Agency (EPA) in
response to your email to me dated Friday, March 12, 2021, requesting additional information for Mitchell Plant’s
Site Specific Alternative Deadline to Initiate Closure under 40 CFR 257.1 03(H)(1) for the Bottom Ash Pond
(BAP) at the Mitchell Plant near Moundsville, West Virginia. Your email requested additional information to
address the following:

e The groundwater quality data summary tables do not include data collected during 2020.

e The data for several landfill groundwater monitoring wells (e.g., 1103R, 1104F, 1501R, 1501F, 1503R,
1503F) are not included.

e The data collected during 2016 only are presented for 1104R, 1101F, and 1102R.

The 2020 annual groundwater monitoring reports, which include historical data tables, including groundwater
data collected in 2020, for Mitchell Plant’s Landfill and BAP, are included as attachments A and B, respectively.

Laboratory data for Mitchell Plant’s landfill groundwater monitoring wells MW-1103R, MW-1104F, MW-
1501R, MW-1501F, MW-1503R, and MW-1503F are not included in the demonstration request because those
wells produced only enough groundwater to record static water level measurements and then went dry during the
purging portion of the low-flow sampling process prior to the collection of any groundwater samples. The field
data sheets showing that these wells went dry during the purging process for the year 2020 are provided in
attachment C. These six monitoring wells have always gone dry during purging, thus there are no historical
laboratory data from the wells to show in the annual groundwater monitoring report. The first annual
groundwater monitoring report, dated 1/31/2018, shows that the wells produced insufficient water for sampling
through all of the background sampling events and the first detection monitoring sampling event. This report is
provided in attachment D.



Groundwater samples for Mitchell Plant’s landfill groundwater monitoring well MW-1104R were collected only
during the first background sampling event, on 6/21/2016, because during all subsequent sampling events, the
well produced only enough groundwater to record static water level measurements and then went dry during the
purging portion of the low-flow sampling process prior to the collection of any groundwater samples. Thus, there
are no historical laboratory data from the well to show in the annual groundwater monitoring report after
6/21/2016. Groundwater samples for Mitchell Plant’s landfill groundwater monitoring wells MW-1101F and
MW-1102R were collected only through the third background sampling event, on 9/28/2016 for MW-1101F and
on 10/3/2016 for MW-1102R, because during all subsequent sampling events, the wells produced only enough
groundwater to record static water level measurements and then went dry during the purging portion of the low-
flow sampling process prior to the collection of any groundwater samples. Thus, there are no historical laboratory
data from MW-1101F to show in the annual groundwater monitoring report after 9/28/2016 or from MW-1102R
after 10/3/2016. The field data sheets showing that MW-1104R, MW-1101F, and MW-1102R went dry during
the purging process for the year 2020 are provided in attachment C. The first annual groundwater monitoring
report, dated 1/31/2018, shows that the wells produced insufficient water for sampling through subsequent
background sampling events and the first detection monitoring sampling event. This report is provided in
attachment D.

In lieu of hard copies of these documents, electronic files are being submitted to you and Richard Huggins via
email. If you have any questions regarding this submittal, please contact me at 614-716-2281 or
damiller@aep.com.

Sincerely,

ADRITRYNIS

David A. Miller, P.E.
Director, Land Environment & Remediation Services
Environmental Services Division

Attachments

cc: Richard Huggins — USEPA
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I. Overview

This Annual Groundwater Monitoring Report (Report) has been prepared to report the status of
activities for the preceding year for the landfill at Kentucky Power Company’s, a wholly owned
subsidiary of American Electric Power Company (AEP), Mitchell Power Plant. The USEPA’s
CCR rules require that the Annual Groundwater Monitoring Report be posted to the operating
record for the preceding year no later than January 31°%.

In general, the following activities were completed in 2020:

Groundwater samples were collected on October 23, 2019, on May 6, 2020 and on October
21, 2020, and analyzed for Appendix Il constituents, as specified in 40 CFR 257.94 and
AEP’s Groundwater Sampling and Analysis Plan (2016);

Groundwater monitoring data underwent various validation tests, including tests for
completeness, valid values, transcription errors, and consistent units;

Appendix Il parameters were compared to prediction limits (intervals for pH) established
from background data established previously;

The statistical evaluation concluded that there were statistically significant increases (SSIs)
over background of one Appendix Ill parameter at one well,

Because SSls over background of an Appendix Il parameter were detected, alternative
source demonstration (ASD) studies were conducted resulting in May 2020 and November
2020 ASD reports, as discussed further in Section VI of this report.

As required by 40 CFR 257.94, groundwater samples were collected and analyzed for all
Appendix Il constituents during a second semiannual sampling event on October 21,
2020, but this data has not yet undergone statistical interpretation.

The major components of this annual report, to the extent applicable at this time, are presented in
sections that follow:

A map, aerial photograph or a drawing showing the CCR management unit(s), all
groundwater monitoring wells and monitoring well identification numbers;

All of the monitoring data collected, including the rate and direction of groundwater flow,
plus a summary showing the number of samples collected per monitoring well, the dates
the samples were collected and whether the sample was collected as part of detection
monitoring or assessment monitoring programs (Attached as Appendix 1);

Statistical comparison of monitoring data to determine if there have been one or more SSls
over background levels (Attached as Appendix 2, where applicable);

A discussion of whether any alternate source demonstrations were performed, and the
conclusions (Attached as Appendix 3, where applicable);
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e A summary of any transition between monitoring programs, for example the date and
circumstances for transitioning from detection monitoring to assessment monitoring
(Notices attached as Appendix 4, where applicable);

e ldentification of any monitoring wells that were installed or decommissioned during the
preceding year, along with a statement regarding the rationale for the
installation/decommission (Attached as Appendix 5, where applicable); and

e Other information required to be included in the annual report such as an alternate
monitoring frequency, or assessment of corrective measures, if applicable.

In addition, this report summarizes key actions completed, and where applicable, describes any
problems encountered and actions taken to resolve those problems. The report includes a
projection of key activities for the upcoming year.

I1. Groundwater Monitoring Well Locations and ldentification Numbers

A figure that depicts the PE-certified groundwater monitoring network, the monitoring well
locations, and their corresponding identification is provided in Appendix 1.

I11.Monitoring Wells Installed or Decommissioned

There were no monitoring wells installed or decommissioned in 2020. The network design, as
summarized in the Groundwater Monitoring Network Design Report (2016) and as posted at the
CCR web site for Mitchell Plant, did not change. That design report, viewable on the AEP CCR
web site, discusses the facility location, the hydrogeological setting, the hydrostratigraphic units,
the uppermost aquifer, downgradient monitoring well locations and the upgradient monitoring well
locations.

1V. Groundwater Quality Data and Static Water Elevation Data, With Flow Rate and
Direction and Discussion

Appendix 1 contains tables showing the groundwater quality data collected during the
establishment of background quality and detection monitoring. Static water elevation data from
each monitoring event also are shown in Appendix 1, along with the groundwater velocities,
groundwater flow direction, and potentiometric maps developed after each sampling event.

V. Groundwater Quality Data Statistical Analysis

Statistical analysis of the detection monitoring samples collected on October 23, 2019 was
completed on February 21, 2020. The evaluation concluded that an SSI of chloride over
background levels was detected in one monitoring well. Statistical analysis of the detection
monitoring samples collected on May 6, 2020 was completed on September 3, 2020. The
evaluation concluded that an SSI of chloride over background levels was detected in one
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monitoring well. Memoranda with the results of the statistical evaluations are provided in
Appendix 2.

As required by 40 CFR 257.94, groundwater samples were collected and analyzed for all Appendix
Il constituents during a second semiannual sampling event on October 21, 2020. A statistical
evaluation of these results will be completed in 2021.

V1. Alternative Source Demonstrations

Because SSls over background of an Appendix Ill parameter were detected at Mitchell Plant’s
landfill, ASD studies were conducted resulting in May 2020 and November 2020 ASD reports.
The reports concluded that the SSIs are not due to a release from the Mitchell Landfill, but were
instead attributed to natural variation in groundwater quality. The reports are provided in
Appendix 3.

VII. Discussion About Transition Between Monitoring Requirements or Alternate
Monitoring Frequency

No transition between monitoring requirements occurred in 2020; the CCR unit remained in
detection monitoring over the entire year. A statement to this effect is provided in Appendix 4.
The sampling frequency of twice per year will be maintained for the Appendix Il parameters
(boron, calcium, chloride, fluoride, pH, sulfate and total dissolved solids).

Regarding defining an alternate monitoring frequency, the groundwater velocity and monitoring
well production is high enough at this facility that no modification of the semiannual detection
monitoring schedule is necessary.

VIIl. Other Information Required

The Mitchell landfill has remained in its current status of detection monitoring. All required
information has been included in this annual groundwater monitoring report.

IX. Description of Any Problems Encountered in 2020 and Actions Taken

No significant problems were encountered. Through the use of low-flow purging and sampling
methodology, samples representative of uppermost aquifer groundwater were obtained and the
schedule was met to support this annual groundwater report preparation. There were, however, dry
wells encountered during sampling, but this did not affect the statistical evaluation or monitoring
network at the landfill. The minimum requirement of one upgradient and three downgradient wells
was still met.

X. A Projection of Key Activities for the Upcoming Year

Key activities for 2021 include the following:

e Detection monitoring on a semiannual schedule;
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Statistical evaluation of the detection monitoring results to determine any SSls (or
decreases with respect to pH);

Responding to any new data received in light of CCR rule requirements;

Preparation of the next annual groundwater report.



APPENDIX 1 - Groundwater Data Tables and Figures

Tables follow showing the groundwater monitoring data collected, the rate of groundwater flow
each time groundwater was sampled, the number of samples collected per monitoring well, dates
that the samples were collected, and whether each sample was collected as part of a detection
monitoring or an assessment monitoring program. Figures follow showing the PE-certified
groundwater monitoring network with the corresponding well identifications along with static
water elevation data and groundwater flow directions each time groundwater was sampled in the
form of annotated satellite images.




Table 1 - Groundwater Data Summary: MW-1101F
Mitchell - LF

Appendix 111 Constituents

Geosyntec Consultants, Inc.

Total
. Monitoring Boron Calcium Chloride Fluoride pH Sulfate Dissolved
Collection Date .
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/15/2016 Background 0.042 88.3 3.87 0.22 7.4 64.3 395
8/3/2016 Background 0.380 91.0 3.30 0.21 7.4 62.1 425
9/28/2016 Background 0.054 88.6 3.73 0.26 8.7 58.1 466
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed



Table 1 - Groundwater Data Summary: MW-1101F
Mitchell - LF

Appendix IV Constituents

Geosyntec Consultants, Inc.

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Comb_lned Fluoride Lead Lithium Mercury [ Molybdenum| Selenium Thallium
Collection Date Program Radium
pg/L pg/L pg/L ug/L pg/L pg/L pg/L pCi/L mg/L pg/L mg/L ug/L pg/L pg/L pg/L
6/15/2016 Background 0.21 1.64 159 0.023 0.08 0.6 0.294 0.304 0.22 0.525 0.012 <0.002 U 3.87 0.2 0.02J
8/3/2016 Background 0.14 1.46 155 0.033 0.08 0.6 0.244 1.494 0.21 0.673 0.017 <0.002 U 4.04 0.2 <0.01U
9/28/2016 Background 0.18 1.79 142 0.029 0.12 0.8 0.231 1.561 0.26 0.511 0.016 <0.002 U 3.39 0.3 0.02J
Notes:

Mg/L: micrograms per liter
mg/L: milligrams per liter
<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed

pCi/L: picocuries per liter




Table 1 - Groundwater Data Summary: MW-1101R

Mitchell - LF

Appendix 111 Constituents

Geosyntec Consultants, Inc.

Total
. Monitoring Boron Calcium Chloride Fluoride pH Sulfate Dissolved
Collection Date :
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/15/2016 Background 0.287 6.91 8.41 1.20 8.2 76.4 741
8/3/2016 Background 0.518 5.00 10.3 1.56 8.4 76.4 750
9/28/2016 Background 0.382 6.12 13.3 1.83 8.5 43.5 43
11/16/2016 Background 1.80 19.4 15.2 2.29 8.6 32.2 801
2/14/2017 Background 0.501 2.23 15.4 2.40 8.6 32.0 806
4/12/2017 Background 0.360 4.02 14.4 2.17 8.7 39.2 798
5/24/2017 Background 0.380 1.91 15.1 2.41 8.7 28.6 793
7/25/2017 Background 0.415 1.76 15.8 2.61 8.7 28.7 788
10/11/2017 Detection 0.394 1.87 16.9 2.59 8.7 29.1 784
1/11/2018 Detection -- 1.75 - - -- 28.8 --
4/10/2018 Detection 0.344 1.75 16.5 2.62 8.5 29.0 790
8/29/2018 Detection 0.371 2.42 16.3 2.45 9.0 29.7 783
5/1/2019 Detection 0.376 1.90 16.9 2.62 10.5 28.7 809
6/12/2019 Detection 0.371 2.03 16.2 2.38 8.8 27.4 822
10/23/2019 Detection 0.389 1.81 17.2 2.70 8.7 28.4 820
5/6/2020 Detection 0.364 2.17 15.1 2.46 8.2 23.9 828
10/21/2020 Detection 0.409 2.42 16.6 2.57 9.1 28.5 845
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a ‘U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed




Table 1 - Groundwater Data Summary: MW-1101R
Mitchell - LF

Appendix IV Constituents

Geosyntec Consultants, Inc.

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Comb_lned Fluoride Lead Lithium Mercury [ Molybdenum| Selenium Thallium
Collection Date Program Radium
pg/L pg/L pg/L ug/L pg/L pg/L pg/L pCi/L mg/L pg/L mg/L ug/L pg/L pg/L pg/L
6/15/2016 Background 0.82 8.11 185 0.031 0.03 1.1 0.650 0.493 1.20 1.22 0.002 0.003J 31.8 0.5 0.051J
8/3/2016 Background 1.10 10.8 149 0.023 0.03 1.0 0.363 0.4776 1.56 0.674 0.012 <0.002 U 32.9 0.5 0.02J
9/28/2016 Background 0.92 11.1 149 0.01J 0.02 0.7 0.301 0.565 1.83 0.550 0.009 <0.002 U 26.2 0.5 0.01J
11/16/2016 Background 0.67 14.2 125 0.01J 0.02J 0.595 0.143 1.808 2.29 0.292 0.026 <0.002 U 20.6 0.4 <0.01U
2/14/2017 Background 0.69 15.3 102 0.01J 0.02J 0.512 0.160 1.661 2.40 0.327 0.012 <0.002 U 34.0 0.4 0.02J
4/12/2017 Background 0.84 12.4 117 0.02J 0.02J 0.824 0.333 0.19 2.17 0.634 0.010 0.002J 16.7 0.5 <0.01U
5/24/2017 Background 0.66 15.7 102 0.01J 0.01J 0.526 0.299 0.759 2.41 0.298 <0.0002 U <0.002 U 14.8 0.3 <0.01U
7/25/2017 Background 0.62 14.5 91.3 0.01J 0.01J 0.377 0.126 0.977 2.61 0.235 0.009 <0.002 U 18.3 0.3 0.02J
Notes:

Mg/L: micrograms per liter
mg/L: milligrams per liter
<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -> Not analyzed

pCi/L: picocuries per liter




Table 1 - Groundwater Data Summary: MW-1102F
Mitchell - LF

Appendix III Constituents

Geosyntec Consultants, Inc.

Total
Collection Date Monitoring Boron Calcium Chloride Fluoride pH Sulfate Disso‘lved

Program Solids

mg/L mg/L mg/L mg/L SU mg/L mg/L

6/15/2016 Background 0.109 4.34 12.4 0.56 8.0 37.2 523
8/3/2016 Background 0.280 5.48 11.9 0.58 8.2 35.9 535
10/3/2016 Background 0.160 5.45 11.8 0.60 8.1 29.5 519
11/15/2016 Background 0.117 4.87 11.7 0.56 8.1 27.4 551
2/14/2017 Background 0.109 5.04 11.3 0.53 8.2 29.9 521
4/12/2017 Background 0.109 4.67 11.3 0.53 8.3 30.6 530
5/24/2017 Background 0.118 5.31 13.7 0.56 8.3 31.8 521
7/26/2017 Background 0.202 5.41 11.4 0.57 8.3 31.5 519
10/10/2017 Detection 0.278 4.79 12.4 0.57 8.4 32.3 526
1/11/2018 Detection -- 4.47 -- -- -- 32.1 --
4/10/2018 Detection 0.109 4.40 13.4 0.63 8.2 33.2 539
8/28/2018 Detection 0.247 4.48 14.1 0.64 8.6 33.8 549
5/1/2019 Detection 0.126 4.69 15.2 0.66 9.5 37.6 577
6/12/2019 Detection 0.110 4.36 14.9 0.74 8.2 38.0 574
10/23/2019 Detection 0.114 4.46 16.3 0.68 8.3 38.8 564
1/31/2020 Detection -- -- 16.3 -- 8.3 -- --
5/6/2020 Detection 0.129 433 16.0 0.69 8.8 33.8 574
7/15/2020 Detection -- -- 16.0 -- 8.4 -- --
10/21/2020 Detection 0.147 3.81 17.3 0.76 9.0 39.2 580

Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1102F
Mitchell - LF

Appendix IV Constituents

Geosyntec Consultants, Inc.

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Comb_lned Fluoride Lead Lithium Mercury [ Molybdenum| Selenium Thallium
Collection Date Program Radium
pg/L pg/L pg/L ug/L pg/L pg/L pg/L pCi/L mg/L pg/L mg/L ug/L pg/L pg/L pg/L
6/15/2016 Background 0.71 9.37 214 <0.005 U 0.04 0.4 0.096 0.352 0.56 0.335 0.003 <0.002 U 28.1 0.3 <0.01U
8/3/2016 Background 0.69 8.16 212 <0.005 U 0.02J 0.4 0.090 0.881 0.58 0.183 0.006 <0.002 U 25.8 0.3 0.01J
10/3/2016 Background 0.64 8.45 194 0.005J 0.01J 0.5 0.286 0.972 0.60 0.298 0.002 <0.002 U 23.9 0.3 <0.01U
11/15/2016 Background 0.63 8.49 212 0.005J 0.008 J 0.435 0.074 1.859 0.56 0.141 0.003 <0.002 U 22.9 0.3 <0.01U
2/14/2017 Background 0.62 8.66 197 0.006 J 0.006 J 0.411 0.049 1.015 0.53 0.131 0.004 <0.002 U 21.4 0.3 0.02J
4/12/2017 Background 0.56 7.68 191 0.005J 0.01J 0.399 0.079 0.1825 0.53 0.135 0.005 <0.002 U 19.3 0.3 0.01J
5/24/2017 Background 0.60 8.76 229 0.01J 0.02 0.807 0.203 0.3252 0.56 0.335 <0.0002 U <0.002 U 20.0 0.4 0.01J
7/26/2017 Background 0.54 7.58 205 <0.004 U 0.01J 0.323 0.072 0.942 0.57 0.121 0.007 <0.002 U 34.7 0.3 0.03J
Notes:

Mg/L: micrograms per liter
mg/L: milligrams per liter
<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed

pCi/L: picocuries per liter




Table 1 - Groundwater Data Summary: MW-1102R

Mitchell - LF

Appendix 111 Constituents

Geosyntec Consultants, Inc.

Total
. Monitoring Boron Calcium Chloride Fluoride pH Sulfate Dissolved

Collection Date ;

Program Solids

mg/L mg/L mg/L mg/L SU mg/L mg/L

6/15/2016 Background 0.339 3.49 219 2.97 8.2 47.8 1,470

8/3/2016 Background 0.467 4.05 217 2.98 8.3 44.9 1,450

10/3/2016 Background 0.332 5.33 213 2.96 8.3 35.1 1,530

Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed




Table 1 - Groundwater Data Summary: MW-1102R
Mitchell - LF

Appendix IV Constituents

Geosyntec Consultants, Inc.

Combined

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt . Fluoride Lead Lithium Mercury | Molybdenum| Selenium Thallium
Collection Date Program Radium
pg/L pg/L pg/L ug/L pg/L pg/L pg/L pCi/L mg/L pg/L mg/L ug/L pg/L pg/L pg/L
6/15/2016 Background 2.01 2.64 292 0.021J 0.35 0.5 0.799 0.71 2.97 0.558 0.015 <0.002 U 68.7 0.9 0.01J
8/3/2016 Background 1.71 3.57 356 0.128 0.14 3.0 1.75 1.217 2.98 2.82 0.021 0.007J 66.0 1.2 0.03J
10/3/2016 Background 1.73 3.37 441 0.307 0.17 3.9 3.01 2.828 2.96 7.24 0.028 0.007 51.4 1.9 0.03J
Notes:

Mg/L: micrograms per liter
mg/L: milligrams per liter
<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed

pCi/L: picocuries per liter




Table 1 - Groundwater Data Summary: MW-1103F

Mitchell - LF

Appendix 111 Constituents

Geosyntec Consultants, Inc.

Total
. Monitoring Boron Calcium Chloride Fluoride pH Sulfate Dissolved
Collection Date :
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/15/2016 Background 0.355 3.01 243 3.11 8.3 0.5 1,390
8/2/2016 Background 0.402 2.99 247 3.20 8.3 0.3 1,420
10/3/2016 Background 0.321 3.12 242 3.34 8.4 <0.04U 1,380
11/16/2016 Background 0.323 2.97 240 2.96 8.4 0.2 1,370
2/15/2017 Background 0.303 2.82 240 3.07 8.5 0.2 1,400
4/11/2017 Background 0.304 2.57 234 3.05 8.6 0.4 1,400
5/23/2017 Background 0.346 2.88 237 3.23 8.5 0.4 1,370
7/26/2017 Background 0.343 2.76 240 3.24 8.5 0.3 1,370
10/11/2017 Detection 0.328 3.09 247 3.17 8.6 0.5 1,390
4/11/2018 Detection 0.286 2.58 239 3.16 8.3 0.5 1,390
8/29/2018 Detection 0.332 2.76 244 3.03 8.6 0.4 1,380
5/2/2019 Detection 0.342 2.95 245 3.13 9.1 0.8 1,360
6/12/2019 Detection 0.329 2.96 233 3.55 8.3 0.9 1,410
10/23/2019 Detection 0.336 3.44 242 3.25 8.5 0.8 1,440
5/6/2020 Detection 0.358 3.48 235 2.96 8.9 0.8 1,420
10/21/2020 Detection 0.332 3.05 237 3.07 8.8 0.8 1,440
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a ‘U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- - Not analyzed




Table 1 - Groundwater Data Summary: MW-1103F
Mitchell - LF

Appendix IV Constituents

Geosyntec Consultants, Inc.

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Comb_lned Fluoride Lead Lithium Mercury [ Molybdenum| Selenium Thallium
Collection Date Program Radium
pg/L pg/L pg/L ug/L pg/L pg/L pg/L pCi/L mg/L pg/L mg/L ug/L pg/L pg/L pg/L
6/15/2016 Background 0.16 8.03 639 0.029 0.02 1.0 0.351 1.1 3.11 0.674 0.012 <0.002 U 10.1 0.2 0.01J
8/2/2016 Background 0.14 7.01 704 0.026 0.01J 0.9 0.299 0.899 3.20 0.479 0.016 <0.002 U 2.61 0.2 <0.01U
10/3/2016 Background 0.04J 5.80 558 0.01J 0.03 0.4 0.180 1.026 3.34 0.313 0.016 <0.004 U 2.66 0.1J 0.01J
11/16/2016 Background 0.10 7.71 723 0.01J 0.009J 0.471 0.159 1.57 2.96 0.218 0.015 <0.002 U 2.57 0.1 <0.01U
2/15/2017 Background 0.03J 7.67 631 0.009 J 0.008J 0.336 0.147 1.416 3.07 0.213 0.016 <0.002 U 2.81 0.09J 0.03J
4/11/2017 Background 0.07 8.46 618 0.006 J 0.006 J 0.262 0.102 2.183 3.05 0.088 0.015 <0.002 U 3.19 0.1 <0.01U
5/23/2017 Background 0.03J 7.85 688 0.006 J 0.007 J 0.260 0.149 1.214 3.23 0.194 0.006 <0.002 U 2.80 0.06 J <0.01U
7/26/2017 Background 0.02J 6.81 562 <0.004 U 0.007 J 0.112 0.136 1.798 3.24 0.103 0.015 <0.002 U 5.46 0.07J 0.02J
Notes:

Mg/L: micrograms per liter
mg/L: milligrams per liter
<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed

pCi/L: picocuries per liter




Table 1 - Groundwater Data Summary: MW-1104R
Mitchell - LF
Appendix IIT Constituents

Total
Collection Date Monitoring Boron Calcium Chloride | Fluoride pH Sulfate Dlsso‘lved
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/21/2016 Background 0.431 39.4 485 1.18 7.87 162 2,390
Notes:

mg/L: milligrams per liter
<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed
SU: standard unit

Geosyntec Consultants, Inc.



Table 1 - Groundwater Data Summary: MW-1104R
Mitchell - LF
Appendix IV Constituents

Geosyntec Consultants, Inc.

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Comlflned Fluoride Lead Lithium Mercury |Molybdenum| Selenium Thallium
Collection Date Prosram Radium
& png/L pg/L png/L png/L pg/L pg/L pg/L pCi/L mg/L png/L mg/L pg/L pg/L pg/L png/L
6/21/2016 Background 0.66 4.35 182 0.570 0.18 3.4 4.36 0.153 1.18 9.41 0.014 <0.09U 42.3 2.3 0.133

Notes:

pug/L: micrograms per liter

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed

pCi/L: picocuries per liter

mg/L: milligrams per liter



Table 1 - Groundwater Data Summary: MW-1502R

Mitchell - LF

Appendix III Constituents

Geosyntec Consultants, Inc.

Total
Collection Date Monitoring Boron Calcium Chloride Fluoride pH Sulfate Disso‘lved

Program Solids

mg/L mg/L mg/L mg/L SU mg/L mg/L
6/20/2016 Background 0.268 71.5 334 0.18 7.3 155 474
8/9/2016 Background 0.160 95.4 34.0 0.17 7.3 187 547
9/27/2016 Background 0.376 103 39.7 0.1J 7.4 183 560
11/9/2016 Background 0.214 87.3 25.4 0.1J 7.4 186 551
2/15/2017 Background 0.069 90.0 167 0.16 7.5 90.1 564
4/12/2017 Background 0.075 72.2 79.5 0.16 7.6 102 507
5/23/2017 Background 0.100 73.9 524 0.17 7.6 118 466
7/25/2017 Background 0.158 61.7 18.8 0.20 7.3 88.6 358
10/11/2017 Detection 0.132 91.0 24.5 0.1J 7.3 159 535
1/11/2018 Detection -- 240 -- -- -- 149 --
4/10/2018 Detection 0.051 78.3 196 0.19 7.4 87.6 616
8/29/2018 Detection 0.150 95.7 99.3 0.17 7.7 167 650
5/2/2019 Detection 0.1J 93.6 245 0.17 8.5 105 702
6/12/2019 Detection 0.127 80.7 155 0.23 7.3 114 661
10/23/2019 Detection 0.194 104 102 0.18 7.2 252 758
1/31/2020 Detection -- -- -- -- 7.4 120 474
5/6/2020 Detection 0.081 64.8 74.6 0.18 7.8 93.0 471
9/1/2020 Detection -- -- -- -- 7.2 -- --
10/21/2020 Detection 0.267 92.5 56.6 0.18 7.7 249 679

Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1502R

Mitchell - LF

Appendix IV Constituents

Geosyntec Consultants, Inc.

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Comb_lned Fluoride Lead Lithium Mercury [ Molybdenum| Selenium Thallium
Collection Date Program Radium
pg/L pg/L pg/L ug/L pg/L pg/L pg/L pCi/L mg/L pg/L mg/L ug/L pg/L pg/L pg/L
6/20/2016 Background 0.22 0.28 30.6 <0.005 U 0.005J 0.3 0.082 0.143 0.18 0.064 0.002 <0.09U 3.48 8.2 0.01J
8/9/2016 Background 0.20 0.26 34.1 <0.005U 0.006 J 0.3 0.068 1.029 0.17 0.089 0.010 <0.002 U 8.71 7.4 <0.01U
9/27/2016 Background 0.16 0.27 38.2 <0.005 U 0.004 J 0.4 0.076 0.429 0.1J 0.064 0.012 <0.002 U 8.40 8.8 <0.01U
11/9/2016 Background 0.20 0.84 44.2 0.062 0.009J 1.44 0.507 2.497 0.1J 0.764 0.006 <0.002 U 3.19 5.3 0.03J
2/15/2017 Background 0.13 0.24 27.7 0.006 J <0.004 U 1.90 0.069 2.61 0.16 0.061 0.009 <0.002 U 1.84 4.3 0.03J
4/12/2017 Background 0.13 0.69 29.2 0.053 0.008J 1.20 0.426 0.613 0.16 0.630 0.015 0.002 J 1.91 4.8 0.02J
5/23/2017 Background 0.15 0.53 32.2 0.033 <0.005 U 0.918 0.238 0.647 0.17 0.364 0.002 <0.002 U 2.46 4.7 0.01J
7/25/2017 Background 0.21 0.30 19.0 0.008 J <0.005 U 0.196 0.082 0.6323 0.20 0.088 0.009 <0.002 U 2.47 3.2 0.03J
Notes:

Mg/L: micrograms per liter
mg/L: milligrams per liter
<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -2 Not analyzed

pCi/L: picocuries per liter




Table 1: Residence Time Calculation Summary Geosyntec Consultants, Inc.

Mitchell Landfill
2020-05 2020-07 2020-10
CCR Vertical Groundwater Vertical Groundwater Vertical Groundwater
M ) Monitoring Well Diameter | Groundwater Residence Groundwater Residence Groundwater Residence
angg@:nen Well Pair (inches) Velocity Time Velocity Time Velocity Time
m (ft/year) (days) (ft/year) (days) (ft/year) (days)
MW1101F/R 2.0 2.4 25 2.4 25 2.4 25
MW1102F/R 2.0 1.2 49 1.0 59 1.0 64
MW1103F/R & 2.0 1.8 35 1.8 34 1.8 35
Landfill MW1104F/R 2.0 1.2 52 0.7 86 0.6 107
MW1501F/R & 4.0 2.2 55 2.2 54 2.3 54
MW1502R ! 4.0 NC NC NC NC NC NC
MW1503F/R & 4.0 1.3 96 1.4 89 1.5 84

Notes:

[1] - Sidegradient Well

[2] - Background Well

[3] - Downgradient Well

NC - No calculation can be generated
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- - Monitoring well coordinates and water level data (collected on October 22, 2019) October 2019
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APPENDIX 2 - Statistical Analyses

The memoranda summarizing the February and September 2020 statistical evaluations follow.
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Statistical Analysis
February 21, 2020

SECTION 1

EXECUTIVE SUMMARY

In accordance with the United States Environmental Protection Agency’s (USEPA’s) regulations
regarding the disposal of coal combustion residuals (CCR) in landfills and surface impoundments
(40 CFR 257.90-257.98, “CCR rule”), groundwater monitoring has been conducted at the lined
landfill (LF), an existing CCR unit at the Mitchell Power Plant located in Moundsville, West
Virginia.

Eight monitoring events were completed prior to June 2017 to establish background concentrations
for Appendix III and Appendix IV parameters under the CCR rule. Four semiannual detection
monitoring events were conducted between October 2017 and June 2019. Data from these four
events, including both initial and verification results, and an additional event completed in January
2018 were evaluated for inclusion in the background dataset. Groundwater data underwent several
validation tests, including those for completeness, sample tracking accuracy, transcription errors,
and consistent use of measurement units. No data quality issues were identified which would
impact the usability of the data.

The detection monitoring data were submitted to Groundwater Stats Consulting, LL.C for statistical
analysis. The compliance data were reviewed for outliers, which were removed (when
appropriate) prior to updating upper prediction limits (UPLs) for each Appendix III parameter to
represent background values. Oversight on the use of statistical calculations was provided by Dr.
Kirk Cameron of MacStat Consulting, Ltd. Certification of the selected statistical methods by a
qualified professional engineer is documented in Attachment A.
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Statistical Analysis
February 21, 2020

SECTION 2

LANDFILL EVALUATION

2.1 Previous Background Calculations

Eight background monitoring events were completed from September 2016 through June 2017 to
establish background concentrations for Appendix III and Appendix IV parameters under the CCR
rule. Additional data were collected prior to background monitoring for the CCR Rule at the
Mitchell LF, including data collected prior to placement of CCR at the LF. The historical data
collected for chloride, fluoride, pH, sulfate, and total dissolved solids (TDS) were also included in
the previous background calculation. The data were reviewed for outliers and trends prior to
calculating upper prediction limits (UPLs) for each Appendix III parameter. Lower prediction
limits (LPLs) were also established for pH. Intrawell prediction limits were selected for all
parameters with a one-of-two resampling plan. The statistical analyses to establish background
levels were previously documented in the January 2018 Statistical Analysis Summary report
(Geosyntec, 2018).

2.2 Data Validation & QA/QC

Since October 2017, four semiannual detection monitoring events have been conducted at the LF.
If the initial results for each detection monitoring event identified possible exceedances,
verification sampling was completed on an individual well/parameter basis. Thus, a minimum of
four samples were collected from each compliance well. A summary of data collected during these
detection monitoring events may be found in Table 1. Results for chloride and sulfate samples
collected at select wells for an additional event in January 2018, which was also included in the
update to background levels, are also provided in Table 1.

Chemical analysis was completed by an analytical laboratory certified by the National
Environmental Laboratory Accreditation Program (NELAP). Quality assurance and quality
control (QA/QC) samples completed by the analytical laboratory included the use of laboratory
reagent blanks (LRBs), continuing calibration verification (CCV) samples, and laboratory fortified
blanks (LFBs).

The analytical data were imported into a Microsoft Access database, where checks were completed
to assess the accuracy of sample location identification and analyte identification. Where
necessary, unit conversions were applied to standardize reported units across all sampling events.
Exported data files were created for use with the Sanitas™ v.9.6.23 statistics software. The export
was checked against the analytical data for transcription errors and completeness. No QA/QC
issues were noted which would impact data usability.
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2.3 Statistical Analysis

The data used to conduct the statistical analyses described below are summarized in Table 1.
Statistical analyses for the LF were conducted in accordance with the January 2017 Statistical
Analysis Plan (AEP, 2017), except where noted below. The complete statistical analysis results
are included in Attachment B.

Time series plots of Appendix III parameters are included in Attachment B and were used to
evaluate concentrations over time and to provide an initial screening of suspected outliers and
trends. Box plots were also compiled to provide visual representation of variations between wells
and within individual wells (Attachment B).

2.3.1 Outlier Evaluation

Potential outliers were evaluated using Tukey’s outlier test; i.e., data points were considered
potential outliers if they met one of the following criteria:

x; < Xo2s —3XIQR (1)
or

xX; > Xo75 + 3 X IQR (2)

where:
xX; = individual data point
Xo25 =  first quartile
X975 =  third quartile
IQR =  the interquartile range = X 75 — X(.25

Tukey’s outlier test and visual inspection indicated three potential outliers, which were removed
from the dataset (Attachment B). These outliers include:

e The calcium concentration of 240 mg/L at MW-1502R from January 11, 2018;
e The pH of 10.5 at MW-1101R from May 1, 2019; and
e The pH of 8.5 from MW-1502R from May 2, 2019.

2.3.2 Establishment of Updated Background Dataset

Analysis of variance (ANOVA) was conducted during the initial background screening to assist in
identifying if intrawell tests are the most appropriate statistical approach for assessing Appendix
IIT parameters. Intrawell tests compare compliance data from a single well to background data
within the same well and are most appropriate when 1) upgradient wells exhibit spatial variation;
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2) when statistical limits constructed from upgradient wells would not be conservative from a
regulatory perspective; or 3) when downgradient water quality is not impacted compared to
upgradient water quality for the same parameter. Evidence at the LF shows that a minimum of 14
years would be required for water at downgradient monitoring wells to exhibit changes as a result
of practices at the site. Since the lined LF has only accepted waste since 2014, the downgradient
monitoring wells are representative of background conditions. Periodic updating of background
statistical limits is necessary as natural systems continuously change due to physical changes to
the environment. For intrawell analyses, data for all wells and constituents are re-evaluated when
a minimum of four new data points are available. These four (or more) new data points are used
to determine if earlier concentrations are representative of present-day groundwater quality.

Mann-Whitney (Wilcoxon rank-sum) tests were used to compare the medians of historical data
(September 2016 - June 2017) to the new compliance samples (October 2017 — June 2019).
Results were evaluated to determine if the medians of the two groups were similar at the 99%
confidence level. Where no significant difference was found, the new compliance data were added
to the background dataset. Where a statistically significant difference was found between the
medians of the two groups, the data were reviewed to evaluate the cause of the difference and to
determine if adding newer data to the background dataset, replacing the background dataset with
the newer data, or continuing to use the existing background dataset was most appropriate. If the
differences appeared to have been caused by a release, then the previous background dataset would
have continued to be used.

The complete Mann-Whitney test results and a summary of the significant findings can be found
in Attachment B. Statistically significant differences were found for chloride, fluoride, and TDS
at MW-1102F. However, the reported concentrations were lower than the upgradient well, thus
the records were updated to use the most recent portion of the record for construction of updated
prediction limits, as it is assumed the changes in groundwater quality is unrelated to the unit. While
the Mann-Whitney test did not note a significant difference between the two medians for chloride
at MW-1502R, more recent concentrations are highly variable and appear to be increasing over
time. Therefore, the previously calculated upper prediction limit will be used until additional
samples are collected to better evaluate influences on the chloride concentration.

2.3.3 Updated Prediction Limits

After the revised background set was established, a parametric or non-parametric analysis was
selected based on the distribution of the data and the frequency of non-detect data. Estimated
results less than the practical quantitation limit (PQL) — i.e., “J-flagged” data — were considered
detections and the estimated results were used in the statistical analyses. Non-parametric analyses
were selected for datasets with at least 50% non-detect data or datasets that could not be
normalized. Parametric analyses were selected for datasets (either transformed or untransformed)
that passed the Shapiro-Wilk / Shapiro-Francia test for normality. The Kaplan-Meier non-detect
adjustment was applied to datasets with between 15% and 50% non-detect data. For datasets with
fewer than 15% non-detect data, non-detect data were replaced with one half of the PQL. The
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selected analysis (i.e., parametric or non-parametric) and transformation (where applicable) for
each background dataset are shown in Attachment B.

Intrawell UPLs were updated using all the historical data through June 2019 to represent
background values. Intrawell LPLs were also generated for pH. As described in Section 2.3.2,
the only exceptions were for chloride, fluoride, and TDS at MW-1102F which deselected historic
higher measurements in favor of more conservative limits that better represent present-day
groundwater quality conditions, and for chloride at MW-1502R where the original background
dataset was used. The updated prediction limits are summarized in Table 3.

The intrawell UPLs were calculated for a one-of-two retesting procedure; i.e., if at least one sample
in a series of two does not exceed the UPL, then it can be concluded that an SSI has not occurred.
In practice, where the initial result does not exceed the UPL, a second sample will not be collected.
The retesting procedures allowed achieving an acceptably high statistical power to detect changes
at downgradient wells for constituents evaluated using intrawell prediction limits.

24 Conclusions

Four detection monitoring events were completed in accordance with the CCR Rule. An additional
event completed in January 2018 was also included in the new dataset. The laboratory and field
data from these events were reviewed prior to statistical analysis, with no QA/QC issues identified
that impacted data usability. Mann-Whitney tests were completed to evaluate whether data from
the detection monitoring events could be added to the existing background dataset. Where
appropriate, the background datasets were updated, and UPLs and LPLs were recalculated using
intrawell prediction limits with a one-of-two retesting procedure for all Appendix III parameters.
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Table 1: Groundwater Data Summary

Mitchell - Landfill

Geosyntec Consultants, Inc.

MW-1101R MW-1102F
Parameter Unit 10/11/2017 1/11/2018 4/10/2018 8/29/2018 5/1/2019 6/12/2019 10/10/2017 1/11/2018 4/10/2018 8/28/2018 5/1/2019 6/12/2019
2017-D1 . 2018-D1 2018-D2 2019-D1 2019-DI1-R1 2017-D1 . 2018-D1 2018-D2 2019-D1 2019-DI1-R1
Boron mg/L 0.394 - 0.344 0.371 0.376 0.371 0.278 - 0.109 0.247 0.126 0.110
Calcium mg/L 1.87 1.75 1.75 242 1.90 2.03 4.79 4.47 4.40 4.48 4.69 4.36
Chloride mg/L 16.9 - 16.5 16.3 16.9 16.2 12.4 - 13.4 14.1 15.2 14.9
Fluoride mg/L 2.59 - 2.62 2.45 2.62 2.38 0.570 - 0.630 0.640 0.660 0.740
Total Dissolved Solids mg/L 784 - 790 783 809 822 526 - 539 549 577 574
Sulfate mg/L 29.1 28.8 29.0 29.7 28.7 27.4 32.3 32.1 33.2 33.8 37.6 38.0
pH SU 8.7 - 8.5 9.0 10.5 8.8 8.4 - 8.2 8.6 9.5 8.2
MW-1103F MW-1502R
Parameter Unit 10/11/2017 4/10/2018 8/29/2018 5/2/2019 6/12/2019 10/11/2017 1/11/2018 4/10/2018 8/29/2018 5/2/2019 6/12/2019
2017-D1 2018-D1 2018-D2 2019-D1 2019-D1-R1 2017-D1 i 2018-D1 2018-D2 2019-D1 2019-D1-R1
Boron mg/L 0.328 0.286 0.332 0.342 0.329 0.132 - 0.051 0.150 0.100 J 0.127
Calcium mg/L 3.09 2.58 2.76 2.95 2.96 91.0 240 78.3 95.7 93.6 80.7
Chloride mg/L 247 239 244 245 233 24.5 - 196 99.3 245 155
Fluoride mg/L 3.17 3.16 3.03 3.13 3.55 0.100J - 0.190 0.170 0.170 0.230
Total Dissolved Solids mg/L 1390 1390 1380 1360 1410 535 - 616 650 702 661
Sulfate mg/L 0.500 0.500 0.400 0.800 0.900 159 149 87.6 167 105 114
pH SU 8.6 8.3 8.6 9.1 8.3 7.3 - 7.4 7.7 8.5 7.3

Notes:

mg/L: milligrams per liter

SU: standard unit

J: Estimated value. Parameter was detected in concentrations below the reporting limit

--: Not Measured

D1: First semi-annual detection monitoring event of the year

D2: Second semi-annual detection monitoring event of the year

R1: First verification event associated with detection monitoring round

*January 2018 data are not associated with any semiannual detection monitoring events but were included in the background update.
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Table 2: Background Level Summary

Mitchell Plant - Landfill

Geosyntec Consultants, Inc.

Parameter Unit Description MW-1101R | MW-1102F | MW-1502R
Boron mg/L Intrawell Background Value (UPL) 0.525 0.280 0.265
Calcium mg/L Intrawell Background Value (UPL) 6.91 5.71 109
Chloride mg/L Intrawell Background Value (UPL) 18.1 15.4 191
Fluoride mg/L Intrawell Background Value (UPL) 3.14 0.781 0.244
pH SU Intrawell Background Value (UPL) 9.1 9.5 7.7
Intrawell Background Value (LPL) 7.9 7.6 7.1
Sulfate mg/L Intrawell Background Value (UPL) 38.4 45.0 213
Total Dissolved Solids| mg/L Intrawell Background Value (UPL) 1600 577 744

Notes:

UPL: Upper prediction limit
LPL: Lower prediction limit
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Certification by a Qualified Professional Engineer

[ certify that the selected and above described statistical method is appropriate for evaluating the
groundwater monitoring data for the Mitchell Landfill CCR management area and that the
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GROUNDWATER STATS
CONSULTING

DI P T% = N/ V
December 11, 2019 EKL X +k X3

Geosyntec Consultants
Attn: Ms. Allison Kreinberg
940 Chatham Lane, #103
Columbus, OH 43221

RE: Background Update - Mitchell Landfill
Dear Ms. Kreinberg,

Groundwater Stats Consulting, formerly the statistical consulting division of Sanitas
Technologies, is pleased to provide the background update of groundwater data for
American Electric Power’s Mitchell Landfill. The analysis complies with the federal rule for
the Disposal of Coal Combustion Residuals from Electric Utilities (CCR Rule, 2015) as well
as with the USEPA Unified Guidance (2009).

The Mitchell Landfill is a lined landfill regulated under the CCR program. Sampling for
background under the CCR program at all wells began in 2016. The existing data collected
prior to 2016 for chloride, fluoride, pH, sulfate and TDS is included in the screened
background. Waste placement began in 2014, and based on reported groundwater flow
and transport times, as well as downgradient well placement relative to the landfill, a
minimum of 14 years would be required for water at downgradient wells to reflect
changes should they occur as a result of practices of the site. Therefore, the statistical
method is selected during the background screening was based on this information as
well as the behavior of groundwater upgradient of the facility.

The monitoring well network, as provided by Geosyntec Consultants, consists of the
following: upgradient wells MW_1103F, and MW_1104R; and downgradient wells
MW_1101F, MW_1101R, MW_1102F, MW_1102R, MW_1502R and MW_1503F. Note that
due to wells being dry at the time of sampling, only upgradient wells MW_1103F and
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downgradient wells MW_1101R, MW_1102F, and MW_1502R are included in this analysis
and background update.

Data were sent electronically to Groundwater Stats Consulting, and the statistical analysis
was reviewed by Dr. Kirk Cameron, PhD Statistician with MacStat Consulting, primary
author of the USEPA Unified Guidance, and Senior Advisor to Groundwater Stats
Consulting.

The following Appendix lll detection monitoring constituents were evaluated: boron,
calcium, chloride, fluoride, pH, sulfate, and TDS.

Time series plots for these parameters at all wells are provided for the purpose of
evaluating data at these wells (Figure A). Additionally, box plots are included for all
constituents at upgradient and downgradient wells (Figure B). The time series plots are
used to identify suspected outliers and trends, while the box plots provide visual
representation of variation within individual wells and between all wells.

Proposed background data at all wells were evaluated during the background screening
conducted in January 2018 for the following: 1) outliers; 2) trends; 3) most appropriate
statistical method for Appendix Il parameters based on site characteristics of
groundwater data upgradient of the facility; and 4) eligibility of downgradient wells when
intrawell statistical methods are recommended. Power curves were provided to
demonstrate that the selected statistical methods for Appendix Ill parameters comply with
the USEPA Unified Guidance recommendations as discussed below.

Summary of Statistical Method:

1) Intrawell prediction limits, combined with a 1-of-2 resample plan for boron,
calcium, chloride, fluoride, pH, sulfate and TDS.

Parametric prediction limits are utilized when the screened historical data follow a normal
or transformed-normal distribution. When data cannot be normalized or the majority of
data are nondetects, a nonparametric test is utilized. The distribution of data is tested
using the Shapiro-Wilk/Shapiro-Francia test for normality. After testing for normality and
performing any adjustments as discussed below (US EPA, 2009), data are analyzed using
either parametric or non-parametric prediction limits.

e No statistical analyses are required on wells and analytes containing 100%
nondetects (USEPA Unified Guidance, 2009, Chapter 6).
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e When data contain <15% nondetects in background, simple substitution of one-
half the reporting limit may be utilized in the statistical analysis. The reporting limit
utilized for nondetects is the practical quantification limit (PQL) as reported by the
laboratory.

e When data contain between 15-50% nondetects, the Kaplan-Meier nondetect
adjustment is applied to the background data. This technique adjusts the mean
and standard deviation of the historical concentrations to account for
concentrations below the reporting limit.

e Nonparametric prediction limits are used on data containing greater than 50%
nondetects.

Summary of Background Screening — Conducted in January 2018

Outlier Evaluation

Time series plots are used to identify suspected outliers, or extreme values that would
result in limits that are not conservative from a regulatory perspective, in proposed
background data. Suspected outliers at all wells for Appendix Il parameters were formally
tested using Tukey's box plot method and, when identified, flagged in the computer
database with "0” and deselected prior to construction of statistical limits. A summary of
those values was submitted with the screening.

Tukey's outlier test noted a few outliers. Any values identified as outliers are plotted in a
lighter font on the time series graph. Note that while the test did not identify an outlier
for TDS at well MW-1101R for the reported measurement of 43 mg/L, this value was
flagged as an outlier in the database as it does not appear to represent the population
based on all other reported measurements at this well. A substitution of the most recent
reporting limit was applied when varying detection limits existed in data.

No true seasonal patterns were observed on the time series plots for any of the detected
data; therefore, no deseasonalizing adjustments were made to the data. When seasonal
patterns are observed, data may be deseasonalized so that the resulting limits will
correctly account for the seasonality as a predictable pattern rather than random variation
or a release.

While trends may be visual, a quantification of the trend and its significance is needed.
The Sen'’s Slope/Mann Kendall trend test was used to evaluate all data at each well to
identify statistically significant increasing or decreasing trends. In the absence of
suspected contamination, significant trending data are typically not included as part of
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the background data used for construction of prediction limits. This step serves to
eliminate the trend and, thus, reduce variation in background. When statistically
significant decreasing trends are present, earlier data are evaluated to determine whether
earlier concentration levels are significantly different than current reported concentrations
and will be deselected as necessary. When the historical records of data are truncated for
the reasons above, a summary report will be provided to show the date ranges used in
construction of the statistical limits.

The results of the trend analyses showed several statistically significant decreasing trends
as may be seen on the Trend Test Summary Table that accompanies the trend tests. A
statistically significant increasing trend was noted for fluoride in well MW-1101R;
however, the concentrations at this well are lower than those observed in the upgradient
well and follow a similar pattern. Additionally, statistically significant increasing trends
were noted for pH in upgradient well MW_1103F and downgradient well MW_1101R.
Generally, when similar patterns in concentrations are observed upgradient of the facility,
it is an indication that groundwater is naturally changing over time. All of the observed
trends are relatively low in magnitude when compared to average concentrations;
therefore, no adjustments were made to the data sets. The trend test results were
submitted with the screening.

Appendix Il — Determination of Spatial Variation

The Analysis of Variance (ANOVA) is typically used to statistically evaluate differences in
average concentrations among multiple upgradient wells, which assists in identifying the
most appropriate statistical approach. Interwell tests, which compare downgradient well
data to statistical limits constructed from pooled upgradient well data, are appropriate
when average concentrations are similar across upgradient wells. Intrawell tests, which
compare compliance data from a single well to screened historical data within the same
well, are appropriate when upgradient wells exhibit spatial variation; when statistical limits
constructed from upgradient wells would not be conservative from a regulatory
perspective; and when downgradient water quality is unimpacted compared to
upgradient water quality for the same parameter.

However, the ANOVA could not be performed for the Mitchell Landfill because there is
only one upgradient well with greater than 4 reported values. Therefore, all data were
further evaluated as described below for the appropriateness of intrawell testing for
Appendix lll parameters to accommodate the groundwater quality.
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Appendix lll - Statistical Limits

Intrawell limits constructed from carefully screened background data from within each
well serve to provide statistical limits that are conservative (i.e. lower) from a regulatory
perspective, and that will rapidly identify a change in more recent compliance data from
within a given well. This statistical method removes the element of variation from across
wells and eliminates the chance of mistaking natural spatial variation for a release from
the facility. Prior to performing intrawell prediction limits, several steps are required to
reasonably demonstrate downgradient water quality does not have existing impacts from
the practices of the facility.

Exploratory data analysis was used as a general comparison of concentrations in
downgradient wells for all Appendix Il parameters recommended for intrawell analyses
to concentrations reported in the upgradient well. Upper tolerance limits are used in
conjunction with confidence intervals to determine whether the estimated averages in
downgradient wells are higher than observed levels upgradient of the facility. The upper
tolerance limits were constructed to represent the extreme upper range of possible
background levels at the site.

In cases where downgradient average concentrations are higher than observed
concentrations upgradient for a given constituent, an independent study and
hydrogeological investigation would be required to identify local geochemical conditions
and expected groundwater quality for the region to justify an intrawell approach. Such
an assessment is beyond the scope of services provided by Groundwater Stats Consulting.
When there is not an obvious explanation for observed concentration differences in
downgradient wells relative to reported concentrations in upgradient wells, interwell
prediction limits will initially be selected for the statistical method until further evidence
shows that concentrations are due to natural variation rather than a result of the facility.

Parametric tolerance limits were constructed with a target of 99% confidence and 95%
coverage using pooled upgradient well data for each of the Appendix Ill parameters
recommended for intrawell analyses. The confidence and coverage levels for
nonparametric tolerance limits are dependent upon the number of background samples.
As more data are collected, the background population is better represented and the
confidence and coverage levels increase.

Confidence intervals were constructed on downgradient wells having at least 4 samples
for each of the Appendix lll parameters, using the tolerance limits discussed above, to
determine intrawell eligibility. When the entire confidence interval is above a background
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standard for a given parameter, interwell methods are initially recommended as the
statistical method. Therefore, only the parameters with confidence intervals which did not
exceed background standards are typically eligible for intrawell prediction limits.

Confidence intervals for the above parameters were found to be within their respective
background limit for all Appendix Ill parameters except calcium and sulfate. However, as
discussed previously, the landfill is lined with waste placement beginning in 2014.
Evidence shows that a minimum of 14 years would be required for water at downgradient
wells to exhibit any changes if they should occur as a result of practices at the site.
Because of the limited upgradient well data, implementing an interwell statistical
methodology for would likely result in statistical exceedances at downgradient wells due
to spatial variation, rather than from practices at the facility. Therefore, intrawell methods
are recommended for all Appendix Il parameters.

All available data through July 2017 at each well were used to establish intrawell
background limits, based on a 1-of-2 resample plan that will be used for future
comparisons.

Natural systems continuously evolve due to physical changes made to the environment.
Examples include capping a landfill, paving areas near a well, or lining a drainage channel
to prevent erosion. Periodic updating of background statistical limits will be necessary to
accommodate these types of changes In the interwell case, newer data will be included
in background when a minimum of 2 new samples are available. In the intrawell case,
data for all wells and constituents are re-evaluated when a minimum of 4 new data points
are available to determine whether earlier concentrations are representative of present-
day groundwater quality. In some cases, the earlier portion of data are deselected prior
to construction of limits in order to provide sensitive limits that will rapidly detect changes
in groundwater quality. Even though the data are excluded from the calculation, the values
will continue to be reported and shown in tables and graphs.

In the event of an initial exceedance of compliance well data, the 1-of-2 resample plan
allows for collection of an additional sample to determine whether the initial exceedance
is confirmed. When the resample confirms the initial exceedance, a statistically significant
increase (SSI) is identified and further research would be required to identify the cause of
the exceedance (i.e. impact from the site, natural variation, or an off-site source). If the
resample falls within the statistical limit, the initial exceedance is considered to be a false
positive result and, therefore, no further action is necessary.
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Background Update Summary - November 2019

Prior to updating background data sets, all Appendix Ill data through June 2019 were re-
evaluated using Tukey'’s outlier test and visual screening (Figure C). Several outliers were
noted and flagged. As mentioned above, flagged data are displayed in a lighter font and
as a disconnected symbol on the time series reports, as well as in a lighter font on the
accompanying data pages. An updated summary of Tukey's test results and flagged
outliers follows this letter.

The Mann-Whitney (Wilcoxon Rank Sum) test was used to compare the medians of
historical data through July 2017 to the new compliance samples at each well through
June 2019 to evaluate whether the groups are significantly different at the 99% confidence
level, in which case background data may be updated with compliance data (Figure D).
Typically, when the test concludes that the medians of the two groups are significantly
different, particularly in the downgradient wells, the background are not updated to
include the newer data but will be reconsidered in the future.

Statistically significant differences were found for chloride, fluoride and TDS for well
MW_1102F. However, because these reported concentrations are considerably less than
those reported in the upgradient well, these records were updated to use the most recent
portion of the record with more stable concentrations for construction of updated
prediction limits, with the assumption that the groundwater quality is changing unrelated
to the facility. While no difference was noted with the Mann Whitney test at 99%
confidence for chloride in downgradient well MW_1502R, more recent concentrations are
highly variable and appear to be increasing over time. Therefore, this record was not
updated at this time and will be re-evaluated during the next background update. A
summary of these results follows this letter and the test results are included with the Mann
Whitney test section at the end of this report. Additionally, a summary of well/constituent
pairs using a truncated portion of their records follows this letter.

Intrawell prediction limits using all historical data through June 2019 (except for special
cases discussed above), combined with a 1-of-2 resample plan, were constructed and a
summary of the updated limits follows this letter (Figure E). Future compliance
observations at each well will be compared to these background limits during each
subsequent semi-annual sampling event.

Groundwater Stats Consulting -7-
www.groundwaterstats.com e ph: 913.829.1470



Thank you for the opportunity to assist you in the statistical analysis of groundwater

quality for the Mitchell Landfill. If you have any questions or comments, please feel free
to contact me.

For Groundwater Stats Consulting,
%@VW\KJOJMWA//

Kristina L. Rayner
Groundwater Statistician
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Sanitas™ v.9.6.23¢ Sanitas software utilized by Groundwater Stats Consulting. UG
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Date Ranges

Date: 12/11/2019 2:42 PM
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Chloride, total (mg/L)

MW_1102F background:5/25/2016-6/12/2019

MW_1502R background:6/20/2016-7/25/2017
Fluoride, total (mg/L)

MW_1102F background:4/12/2017-6/12/2019
Sulfate, total (mg/L)

MW_1103F background:8/2/2016-6/12/2019
Total Dissolved Solids [TDS] (mg/L)

MW_1102F background:6/17/2015-6/12/2019
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Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Chloride, total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Chromium, total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Combined Radium  Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Cobalt, total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Fluoride, total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Lead, total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Mercury, total  Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Lithium, total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Molybdenum, total  Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: pH, field Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Sulfate, total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Selenium, Total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Thallium, Total Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Total Dissolved Solids [TDS] Analysis Run 10/28/2019 5:28 PM  View: Time Series - All Wells
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill



Outlier Summary

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Printed 10/29/2019, 10:36 AM
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Outlier Analysis - Significant Results

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill  Printed 10/28/2019, 4:34 PM

Constituent Well Outlier Value(s) Date(s) Method N Mean Std. Dev. Distribution Normality Test
Boron, total (mg/L) MW_1101R Yes 1.8 11/16/2016 NP 13 0.4999 0.3953 In(x) ShapiroWilk
Calcium, total (mg/L) MW_1502R Yes 240 1/11/2018 NP 14 95.31 43.23 In(x) ShapiroWilk
pH, field (SU) MW_1101R Yes 105 5/1/2019 NP 27 8.565 0.5079  In(x) ShapiroWilk
pH, field (SU) MW_1502R Yes  8.49 5/2/2019 NP 13 7.502 0.3247  In(x) ShapiroWilk
Sulfate, total (mg/L) MW_1101R Yes 67.3,76.4,76.4 6/1/2016,6/15/2016,8/3/2016 NP 30 35.27 13.54 In(x) ShapiroWilk
Total Dissolved Solids [TDS] (mg/L) MW_1101R Yes 1600,3500,43 12/26/2012,2/21/2013,9/28/2016 NP 29 903.9 544.8 xA(1/3) ShapiroWilk

Total Dissolved Solids [TDS] (mg/L) MW_1103F (bg) Yes 690,1900 4/26/2012,12/26/2012 NP 27 1359 204.6 xA2 ShapiroWilk



Outlier Analysis - All Results

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill  Printed 10/28/2019, 4:35 PM

Constituent Well Outlier Value(s) Date(s) Method N Mean Std. Dev. Distribution Normality Test
Boron, total (mg/L) MW_1101R Yes 1.8 11/16/2016 NP 13 0.4999 0.3953 In(x) ShapiroWilk
Boron, total (mg/L) MW_1102F No n/a n/a NP 13 0.1595 0.0679 In(x) ShapiroWilk
Boron, total (mg/L) MW_1103F (bg) No n/a n/a NP 13 0.3318 0.0286 In(x) ShapiroWilk
Boron, total (mg/L) MW_1502R No n/a n/a NP 13 0.1523 0.08992  In(x) ShapiroWilk
Calcium, total (mg/L) MW_1101R No n/a n/a NP 14 4.219 4.71 In(x) ShapiroWilk
Calcium, total (mg/L) MW_1102F No n/a n/a NP 14 4.84 0.4263 In(x) ShapiroWilk
Calcium, total (mg/L) MW_1103F (bg) No n/a n/a NP 13 2.882 0.1753 x"6 ShapiroWilk
Calcium, total (mg/L) MW_1502R Yes 240 1/11/2018 NP 14 95.31 43.23 In(x) ShapiroWilk
Chloride, total (mg/L) MW_1101R No n/a n/a NP 28 15.64 2.29 x"6 ShapiroWilk
Chloride, total (mg/L) MW_1102F No n/a n/a NP 30 10.51 2.547 normal ShapiroWilk
Chloride, total (mg/L) MW_1103F (bg) No n/a n/a NP 26 238.5 8.51 x"6 ShapiroWilk
Chloride, total (mg/L) MW_1502R No n/a n/a NP 13 90 76.06 In(x) ShapiroWilk
Fluoride, total (mg/L) MW_1101R No n/a n/a NP 23 2471 0.4385 x4 ShapiroWilk
Fluoride, total (mg/L) MW_1102F No n/a n/a NP 22 0.5423 0.09201  normal ShapiroWilk
Fluoride, total (mg/L) MW_1103F (bg) No n/a n/a NP 23 3.054 0.2331 x"3 ShapiroWilk
Fluoride, total (mg/L) MW_1502R No n/a n/a NP 13 0.1615 0.03976  x"2 ShapiroWilk
pH, field (SU) MW_1101R Yes 10.5 5/1/2019 NP 27 8.565 0.5079 In(x) ShapiroWilk
pH, field (SU) MW_1102F No n/a n/a NP 29 8.116 0.3742 In(x) ShapiroWilk
pH, field (SU) MW_1103F (bg) No n/a n/a NP 26 8.41 0.2575 In(x) ShapiroWilk
pH, field (SU) MW_1502R Yes 8.49 5/2/2019 NP 13 7.502 0.3247 In(x) ShapiroWilk
Sulfate, total (mg/L) MW_1101R Yes 67.3,76.4,76.4 6/1/2016,6/15/2016,8/3/2016 NP 30 35.27 13.54 In(x) ShapiroWilk
Sulfate, total (mg/L) MW_1102F No n/a n/a NP 31 36.54 4.74 xM1/3) ShapiroWilk
Sulfate, total (mg/L) MW_1103F (bg) No n/a n/a NP 27 3.635 3.763 In(x) ShapiroWilk
Sulfate, total (mg/L) MW_1502R No n/a n/a NP 14 135.1 38.17 xMN(1/3) ShapiroWilk
Total Dissolved Solids [TDS] (mg/L) MW_1101R Yes 1600,3500,43 12/26/2012,2/21/2013,9/28/2016 NP 29 903.9 544.8 xM1/3)  ShapiroWilk
Total Dissolved Solids [TDS] (mg/L) MW_1102F No n/a n/a NP 30 498.7 55.58 xN6 ShapiroWilk
Total Dissolved Solids [TDS] (mg/L) MW_1103F (bg) Yes 690,1900 4/26/2012,12/26/2012 NP 27 1359 204.6 xA2 ShapiroWilk

Total Dissolved Solids [TDS] (mg/L) MW_1502R No n/a n/a NP 13 553.2 92.07 X2 ShapiroWilk
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Outlier is drawn as solid.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.8856,
low cutoff = 0.1882, based
on IQR multtiplier of 3.

Analysis Run 10/28/2019 4:24 PM  View: PLs - Intrawell
Data: Mitchell Landfill
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No outliers found.
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Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.462, low
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on IQR multiplier of 3.

Analysis Run 10/28/2019 4:24 PM  View: PLs - Intrawell
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shown in original units).
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Constituent: Boron, total Analysis Run 10/28/2019 4:24 PM  View: PLs - Intrawell

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Constituent: Boron, total Analysis Run 10/28/2019 4:24 PM  View: PLs - Intrawell

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening

MW_1102F
10 n=29
No outliers found.
Tukey's method select-
5 o d b A
8 A W ed by user.

M N-O'_'G W Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

6 High cutoff = 9.933, low

cutoff = 6.477, based

= on IQR multiplier of 3.
»

4

2

0

2/24/12 8/10/13 1/25/15 7111/16 12/26/17 6/12/19

Constituent: pH, field Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening
MW_1502R

n=13

Outlier is drawn as solid.
Tukey's method select-

/ ed by user.
M—(\)__O___
7.2

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 8.407, low
54 cutoff = 6.582, based
i on IQR multiplier of 3.

SuU

3.6

1.8

0
6/20/16 1/23/17 8/28/17 4/3/18 11/6/18 6/12/19

Constituent: pH, field Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening

MW_1101R
80 n=30
Outliers are drawn as
solid.
Tukey's method select-
64 ed by user.
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
48
High cutoff = 63.37, low
< cutoff = 15.84, based
g2 on IQR multiplier of 3.
32 ]
16
0
2/24/12 8/10/13 1/25/15 7111/16 12/26/17 6/12/19

Constituent: Sulfate, total Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening

MW_1103F (bg)
20

n=27

No outliers found.
Tukey's method select-
ed by user.

16 Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 74154, low
12 cutoff = 0.00004477, based
on IQR multtiplier of 3.

mg/L

8 Q?\)‘%
4

4 ]
0 ’(\IW = )
2/22/12 8/8/13 1/23/15 7/10/16 12/25117 6/12/19

Constituent: Sulfate, total  Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening

MW_1102F
50

n=31

No outliers found.

Tukey's method select-
N‘\ ed by user.
40 V

Data were cube root trans-
M formed to achieve best
W statistic (graph shown
in original units).
Néxyo— High cutoff = 63.4, low
30 cutoff = 17.22, based
y on IQR multiplier of 3.

mg/L

20

0
2/27/12 8/12/13 1/26/15 7112/16 12/26/17 6/12/19

Constituent: Sulfate, total Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening
MW_1502R

200 n=14

No outliers found.

Tukey's method select-
ed by user.

160 A

\ Data were cube root trans-

formed to achieve best
W statistic (graph shown
in original units).

High cutoff = 644, low
120 cutoff = 3.612, based

\/ on IQR muttiplier of 3.

mg/L

80

40

0
6/20/16 1/23/17 8/28/17 4/3/18 11/6/18 6/12/19

Constituent: Sulfate, total Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening

MW_1101R
4000 n=29
Outliers are drawn as
solid.
9 Tukey's method select-
ed by user.
3200
Data were cube root trans-
formed to achieve best
W statistic (graph shown
in original units).
High ff = 1288, I
2400 cL‘l%offC:lA?BZ.Q, base;w
on IQR multiplier of 3.
=
=
£
1600
800 = O —X
4 be &
0
2/24/12 8/10/13 1/25/15 7111/16 12/26/17 6/12/19

Constituent: Total Dissolved Solids [TDS] Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening

MW_1103F (bg)
2000

n=27
Outliers are drawn as
solid.
Tukey's method select-
ed by user.
1600
Data were square trans-
\N formed to achieve best
W_H\-é W statistic (graph shown
in original units).
High cutoff = 1731, I
1200 \K\/ cL‘l%offC: §43.1 . base;w
on IQR multiplier of 3.
=
=
£
800 l
400
0
2/21/12 8/7/13 1/23/15 7/9/16 12/25/17 6/12/19

Constituent: Total Dissolved Solids [TDS] Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening

MW_1102F
600 n=30
No outliers found.
Tukey's method select-
ed by user.

Data were x"6 transform-

450 /Ay
ed to achieve best W stat-
istic (graph shown in
original units).
High cutoff = 646.6, low

cutoff = -589.9, based
360 on IQR multtiplier of 3.

mg/L

240

120

0
2/27/12 8/12/13 1/26/15 7112/16 12/26/17 6/12/19

Constituent: Total Dissolved Solids [TDS] Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Tukey's Outlier Screening
MW_1502R

800 n=13

No outliers found.

Tukey's method select-
/X ed by user.
640 O

Data were square trans-
formed to achieve best
W statistic (graph shown

in original units).
High cutoff = 938.8, low
480 cutoff = -489.4, based

on IQR multiplier of 3.

mg/L

320

160

0
6/20/16 1/23/17 8/28/17 4/3/18 11/6/18 6/12/19

Constituent: Total Dissolved Solids [TDS] Analysis Run 10/28/2019 4:25 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill



Constituent
Chloride, total (mg/L)
Fluoride, total (mg/L)

Total Dissolved Solids [TDS] (mg/L)

Mann-Whitney - Significant Results

Mitchell LF  Client: Geosyntec

Well

MW_1102F
MW_1102F
MW_1102F

Data: Mitchell Landfill

Printed 10/29/2019, 1:10 PM

Calc. 0.01
3.312 Yes
3.023 Yes
2.955 Yes

Method

Mann-W
Mann-W
Mann-W



Mann-Whitney - All Results

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill  Printed 10/29/2019, 1:10 PM

Constituent Well Calc. 0.01 Sig. Method

Boron, total (mg/L) MW_1101R -1.139 No No Mann-W
Boron, total (mg/L) MW_1102F 0.4453 No No Mann-W
Boron, total (mg/L) MW_1103F (bg) -0.6587 No No Mann-W
Boron, total (mg/L) MW_1502R -1.057 No No Mann-W
Calcium, total (mg/L) MW_1101R -2.074 No No Mann-W
Calcium, total (mg/L) MW_1102F -2.13 No No Mann-W
Calcium, total (mg/L) MW_1103F (bg) -0.4398 No No Mann-W
Calcium, total (mg/L) MW_1502R 0.9515 No No Mann-W
Chloride, total (mg/L) MW_1101R 0.3921 No No Mann-W
Chloride, total (mg/L) MW_1102F 3.312 Yes Yes Mann-W
Chloride, total (mg/L) MW_1103F (bg) 0.7236 No No Mann-W
Chloride, total (mg/L) MW_1502R 1.537 No No Mann-W
Fluoride, total (mg/L) MW_1101R -0.2613 No No Mann-W
Fluoride, total (mg/L) MW_1102F 3.023 Yes Yes Mann-W
Fluoride, total (mg/L) MW_1103F (bg) 1.455 No No Mann-W
Fluoride, total (mg/L) MW_1502R 0.8222 No No Mann-W
pH, field (SU) MW_1101R 1.813 No No Mann-W
pH, field (SU) MW_1102F 2.456 No No Mann-W
pH, field (SU) MW_1103F (bg) 1.205 No No Mann-W
pH, field (SU) MW_1502R -0.08507 No No Mann-W
Sulfate, total (mg/L) MW_1101R -1.666 No No Mann-W
Sulfate, total (mg/L) MW_1102F -1.101 No No Mann-W
Sulfate, total (mg/L) MW_1103F (bg) -1.157 No No Mann-W
Sulfate, total (mg/L) MW_1502R -0.5809 No No Mann-W
Total Dissolved Solids [TDS] (mg/L) MW_1101R -0.4555 No No Mann-W
Total Dissolved Solids [TDS] (mg/L) MW_1102F 2.955 Yes Yes Mann-W
Total Dissolved Solids [TDS] (mg/L) MW_1103F (bg) 0 No No Mann-W

Total Dissolved Solids [TDS] (mg/L) MW_1502R 2.269 No No Mann-W
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mg/L

0.6

Mann-Whitney (Wilcoxon Rank Sum)

MW_1101R

0.48

] MW_1101R background

* MW_1101R compliance

background median = 0.382

compliance median = 0.371

0.12

0

6/15/16

Constituent: Boron, total

Mitchell LF  Client: Geosyntec

8/25/17  4/1/18 11/5/18

Z = -1.139

Alpha Table Sig.

0.1 1.282 No
0.05 1.645 No
0.025 1.96 No
0.01 2.326 No

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
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mg/L

0.5

Mann-Whitney (Wilcoxon Rank Sum)

MW_1103F (bg)

0.4 -

0.3

0.2

0.1

Data: Mitchell Landfill

| ] MW_1103F background

* MW_1103F compliance

background median = 0.333

compliance median = 0.329

0

6/15/16

Constituent: Boron, total

Mitchell LF  Client: Geosyntec

8/25/17  4/1/18 11/5/18

Zz = -0.6587

Alpha Table Sig.

0.1 1.282 No

0.05 1.645 No

0.025 1.96 No

0.01 2.326 No
6/12/19

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Data: Mitchell Landfill
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mg/L

0.3

Mann-Whitney (Wilcoxon Rank Sum)

MW_1102F

0.24 R

\ |,

0.18

0.06

0

6/15/16

119117 8/25117  4/1/18 11/5/18

Constituent: Boron, total

Mitchell LF  Client: Geosyntec

6/12/19

*

MW_1102F background

MW_1102F compliance

background median = 0.1175

compliance median = 0.126

Z

0
0

Alpha Table Sig.

0.

.1 1.282 No
05 1.645 No
.025 1.96 No
.01 2.326 No

= 0.4453

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
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mg/L

Mann-Whitney (Wilcoxon Rank Sum)

MW_1502R

0.3

0.24

0.18

—

0.06

0

Data: Mitchell Landfill

6/20/16

1/23/17  8/28/17  4/3/18 11/6/18  6/12/19

Constituent: Boron, total

Mitchell LF

n MW_1502R background
* MW_1502R compliance
background median = 0.158
\/ compliance median = 0.127
Z = -1.057
Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0.025 1.96 No
0.01 2.326 No

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Client: Geosyntec

Data: Mitchell Landfill



Sanitas™ v.9.6.23d Sanitas software utilized by Groundwater Stats Consulting. UG

Mann-Whitney (Wilcoxon Rank Sum)
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Mann-Whitney (Wilcoxon Rank Sum)

MW_1101R MW_1102F
7 6
A ] MW_1101R background | ] MW_1102F background
5.6 4.8 *
L/ J — —
* MW_1101R compliance * MW_1102F compliance
4.2 % 3.6
%') background median = 4.02 %') background median = 5.175
£ £
2.8 24
/\ compliance median = 1.885 compliance median = 4.475
. T~
14 Z = -2.074 1.2 z = -2.13
Alpha Table Sig. Alpha Table Sig.
0.1 1.282 No 0.1 1.282 No
0.05 1.645 No 0.05 1.645 No
0 0.025 1.96 No 0 0.025 1.96 No
6/15/16 11917 82517 4118 115118  e/1g 00T 26 Mo 6/15/16 11917 82517 4118 1155118  e/1g  LO0L 26 Mo

Constituent: Calcium, total Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Constituent: Calcium, total Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)
MW_1103F (bg)

Mann-Whitney (Wilcoxon Rank Sum)
MW_1502R

| | MW_1103F background n

. A —
3.2 88 \

ha . / / \,
* MW_1103F compliance *

24 66 J H

MW_1502R background

MW_1502R compliance

%') background median = 2.925 %') background median = 80.6
€ €
1.6 44
compliance median = 2.95 compliance median = 91
0.8 7 = -0.4398 22 7 = 0.9515
Alpha Table Sig. Alpha Table Sig.
0.1 1.282 No 0.1 1.282 No
0.05 1.645 No 0.05 1.645 No
0 0.025  1.96 No 0 0.025  1.96 No
615116 11917  8/2517 4118  11/518 6219 20t 2376 Mo 6/20/16  1/2317  8/28/17 4318  11/6/18 6219 00t 2376 Mo

Constituent: Calcium, total

Mitchell LF  Client: Geosyntec

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Data: Mitchell Landfill

Constituent: Calcium, total

Mitchell LF  Client: Geosyntec

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)
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Mann-Whitney (Wilcoxon Rank Sum)

MW_1101R
20
] MW_1101R background
R k=
16
* MW_1101R compliance
12
< background median = 16
o
£
8
compliance median = 16.5
4 7z = 0.3921
Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0 0.025 1.96 No
2024112 8M0M3 12515 71116 12026017 e/21g  LO0L 26 Mo

Constituent: Chloride, total Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)
MW_1103F (bg)

MW_1102F
20
| ] MW_1102F background
16
/}
/ * MW_1102F compliance
12 ﬂ ¢
[
%') background median = 10.3
£
8
compliance median = 14.1
4 z = 3.312
Alpha Table Sig.
0.1 1.282 Yes
0.05 1.645 Yes
0 0.025 1.96 Yes
22712 81213 126115 712116 12026017 e/12/19  L20L 2376 ves

Constituent: Chloride, total Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)

MW_1502R
300

n MW_1502R background

* MW_1502R compliance
180 \

/ \ background median = 36.85

mg/L
~
/

120

v compliance median = 155

60 = 1.537

300
| ] MW_1103F background
kN
240 -Ww?#v—#,
* MW_1103F compliance
180
%') background median = 240
£
120
compliance median = 244
60 Zz = 0.7236
Alpha Table Sig.
0.1 1.282  No
0.05 1.645 No
0 0.025 1.96 No
202212 8813 1/23/15  7M0M6 122517 62119 LU0t 2326 No

Constituent: Chloride, total Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

6/20/16  1/23/17  8/28/17  4/3/18 11/6/18  6/12/19

Constituent: Chloride, total Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

z
/ Alpha
\. 0.1
0.05
0.025
0

.01

Table
1.282
.645

.326

Sig.
Yes
No
No
No

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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mg/L

Mann-Whitney (Wilcoxon Rank Sum)

MW_1101R
3
N N ] MW_1101R background
24 ¥ N
* MW_1101R compliance
1.8
background median = 2.6
1.2
compliance median = 2.59
0.6 Z = -0.2613
Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0 0.025 1.96 No
2/25/12 81013 1/25/15 71116 12/26/17 62119 L& 2326 Mo

Constituent: Fluoride, total ~ Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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mg/L

Mann-Whitney (Wilcoxon Rank Sum)
MW_1103F (bg)

4
| ] MW_1103F background
* MW_1103F compliance
24
background median = 3.06
1.6
compliance median = 3.16
0.8 7 = 1.455
Alpha Table Sig.
0.1 1.282 Yes
0.05 1.645 No
0 0.025 1.96 No
2022112 8/813 123115 71016 12/25/17 e/1219  LO0L 236 Wo

Constituent: Fluoride, total ~ Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)

MW_1102F
0.8

/]> | ] MW_1102F background
0.64 /',A
/M’/ & MW_1102F compliance
0.48
H background median = 0.53

)
€
0.32
compliance median = 0.64
0.16 z = 3.023
Alpha Table Sig.
0.1 1.282 Yes
0.05 1.645 Yes
0 0.025  1.96 Yes
2029112 81413  1/28/15 7M3M16 1202717 ei219 00T 276 Yes

Constituent: Fluoride, total ~ Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)

MW_1502R
03

n MW_1502R background
0.24

* MW_1502R compliance

%') background median = 0.165
€
0.12
u / compliance median = 0.17
0.06 z = 0.8222
Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0 0.025  1.96 No
6/20/16  1/2317  8/28/17 4318  11/6/18 6219 00t 2376 Mo

Constituent: Fluoride, total ~ Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)
MW_1101R

n
-.w“w’
8

SuU

MW_1101R background

MW_1101R compliance

background median = 8.485

compliance median = 8.76

2 z

Al

0
0
0 0.
2/23/12 8/9/13 1/24/15  7/10/16  12/2517  6/12/19 8'

.1

= 1.813 (two-tail)

pha Table Sig.
2 1.282 Yes
1.645 Yes
05 1.96 No
02 2.326 No
01 2.576 No

Constituent: pH, field Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)
MW_1103F (bg)

10

8 M@""—-—ﬂ‘*v”» -

SuU

MW_1103F background

MW_1103F compliance

background median = 8.35

compliance median = 8.6

2 z

Al

0
0
0 0.
2/20/12 8/6/13 1/22/15 7/9/16  12/25/17  6/12/19 8'

.1

= 1.205 (two-tail)

pha Table Sig.
2 1.282 No
1.645 No
05 1.96 No
02 2.326 No
01 2.576 No

Constituent: pH, field Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)

SuU

0

2/24/12

MW_1102F

MW_1102F background

MW_1102F compliance

background median = 8.12

compliance median = 8.37

Z

Al

8/10/13  1/25/15  7/11/16

12/26/17  6/12/19

0
0
0.
0
0

.1

= 2.456 (two-tail)
pha Table Sig.
2 1.282 Yes
1.645 Yes
05 1.96 Yes
02 2.326 Yes
01 2.576 No

Constituent: pH, field Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Mitchell LF  Client: Geosyntec
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Mann-Whitney (Wilcoxon Rank Sum)

SuU

Data: Mitchell Landfill

MW_1502R background

MW_1502R compliance

background median = 7.405

compliance median = 7.35

MW_1502R
8
o ]
6.4
*
4.8
3.2
1.6 z
tai
Al
0.
0 0
6/20/16  1/23/17  8/28/17 4/3/18 11/6/18  6/12/19 8:

.1

= -0.08507 (two-

1)

pha Table Sig.

2 1.282 No
1.645 No

05 1.96 No

02 2.326 No

Constituent: pH, field Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Mitchell LF  Client: Geosyntec

Data: Mitchell Landfill
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50

Mann-Whitney (Wilcoxon Rank Sum)
MW_1101R

40

MW_1101R background

d |}

MW_1101R compliance

7 :

SEaE R
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Mann-Whitney (Wilcoxon Rank Sum)

< background median = 31
o
€
20
compliance median = 28.9
10 7 = -1.666
Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0 0.025  1.96 No
2024112 8M0M3 /2515 71116 12/26/17 6219 00T 2376 Mo

Constituent: Sulfate, total Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Hollow symbols indicate censored values.

Mann-Whitney (Wilcoxon Rank Sum)
MW_1103F (bg)

MW_1102F
50
h | ] MW_1102F background
40
_bJ_ >
/ * MW_1102F compliance
2%
30
%') background median = 37.6
£
20
compliance median = 33.5
10 7z = -1.101
Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0 0.025 1.96 No
202712 81213 126115 712016  12026/17 e/2/19  LO0L 26 Mo

Constituent: Sulfate, total Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Mann-Whitney (Wilcoxon Rank Sum)
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Constituent: Sulfate, total

Mitchell LF  Client: Geosyntec

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Data: Mitchell Landfill
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€
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compliance median = 131.5
40 7 = -0.5809
Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0 0.025  1.96 No
6/20/16  1/2317  8/28/17 4318  11/6/18 6219 00t 2376 Mo

Constituent: Sulfate, total

Mitchell LF  Client: Geosyntec

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Data: Mitchell Landfill
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Constituent: Total Dissolved Solids [TDS]
Mitchell LF  Client: Geosyntec
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Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney
Data: Mitchell Landfill
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1/23/15

Constituent: Total Dissolved Solids [TDS]
Mitchell LF  Client: Geosyntec

7/9/16

12/25/17  6/12/19

] MW_1101R background

* MW_1101R compliance

background median = 801

compliance median = 790

Z = -0.4555

Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0.025 1.96 No
0.01 2.326 No

| ] MW_1103F background
* MW_1103F compliance
background median = 1380
compliance median = 1390
z =20
Alpha Table Sig.
0.1 1.282 No
0.05 1.645 No
0.025 1.96 No
0.01 2.326 No

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Data: Mitchell Landfill
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Constituent: Total Dissolved Solids [TDS]
Mitchell LF  Client: Geosyntec

8/12/13

1/26/15  7/12/16
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Constituent: Total Dissolved Solids [TDS]
Mitchell LF  Client: Geosyntec

1/23/17

8/28/17

4/3/18

11/6/18  6/12/19

| ] MW_1102F background

* MW_1102F compliance

background median = 519

compliance median = 549

Z = 2.955

Alpha Table Sig.
0.1 1.282 Yes
0.05 1.645 Yes
0.025 1.96 Yes
0.01 2.326 Yes

Analysis Run 10/29/2019 1:07 PM  View:
Data: Mitchell Landfill

Mann Whitney

n MW_1502R background

* MW_1502R compliance

background median = 527

compliance median = 650

Z = 2.269

Alpha Table Sig.
0.1 1.282 Yes
0.05 1.645 Yes
0.025 1.96 Yes
0.01 2.326 No

Analysis Run 10/29/2019 1:07 PM  View: Mann Whitney

Data: Mitchell Landfill




Intrawell Prediction Limit Summary

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill  Printed 12/11/2019, 2:45 PM

Constituent Well Upper Lim. LowerLim. BgN BgMean Std. Dev. %NDs ND Adj. Transform  Alpha Method

Boron, total (mg/L) MW_1101R 0.5252 n/a 12 0.3916 0.06326 0 None No 0.002505 Param Intra 1 of 2

Boron, total (mg/L) MW_1102F 0.28 n/a 13 nla n/a 0 n/a n/a 0.009692 NP Intra (normality) 1 of 2
Boron, total (mg/L) MW_1103F 0.3912 n/a 13 0.3318 0.0286 0 None No 0.002505 Param Intra 1 of 2

Boron, total (mg/L) MW_1502R 0.2654 n/a 12 0.1337 0.06239 0 None No 0.002505 Param Intra 1 of 2
Calcium, total (mg/L) MW_1101R 6.91 n/a 13 nla n/a 0 n/a n/a 0.009692 NP Intra (normality) 1 of 2
Calcium, total (mg/L) MW_1102F 5.71 n/a 14 484 0.4263 0 None No 0.002505 Param Intra 1 of 2
Calcium, total (mg/L) MW_1103F 3.245 n/a 13 2.882 0.1753 0 None No 0.002505 Param Intra 1 of 2
Calcium, total (mg/L) MW_1502R 109.3 n/a 13 84.18 12.09 0 None No 0.002505 Param Intra 1 of 2
Chloride, total (mg/L) MW_1101R 18.1 n/a 28 1086131 472396 0 None x75 0.002505 Param Intra 1 of 2
Chloride, total (mg/L) MW_1102F 15.41 n/a 14 12.68 1.338 0 None No 0.002505 Param Intra 1 of 2
Chloride, total (mg/L) MW_1103F 253.5 n/a 26 56970 3994 0 None x"2 0.002505 Param Intra 1 of 2
Chloride, total (mg/L) MW_1502R 190.8 n/a 8 7.046 2.754 0 None sqrt(x) 0.002505 Param Intra 1 of 2
Fluoride, total (mg/L) MW_1101R 3.137 n/a 23  6.289 1.914 0 None x"2 0.002505 Param Intra 1 of 2
Fluoride, total (mg/L) MW_1102F 0.7806 n/a 8 0.6125 0.0684 0 None No 0.002505 Param Intra 1 of 2
Fluoride, total (mg/L) MW_1103F 3.487 n/a 23  3.054 0.2331 0 None No 0.002505 Param Intra 1 of 2
Fluoride, total (mg/L) MW_1502R 0.2441 n/a 13 0.1615 0.03976 0 None No 0.002505 Param Intra 1 of 2

pH, field (SU) MW_1101R 9.104 7.877 26 8.491 0.3359 0 None No 0.001253 Param Intra 1 of 2

pH, field (SU) MW_1102F 9.45 7.59 29 nla n/a 0 n/a n/a 0.004345 NP Intra (normality) 1 of 2
pH, field (SU) MW_1103F 8.881 7.94 26 841 0.2575 0 None No 0.001253 Param Intra 1 of 2

pH, field (SU) MW_1502R 7.709 713 12 7419 0.137 0 None No 0.001253 Param Intra 1 of 2
Sulfate, total (mg/L) MW_1101R 38.42 n/a 27 3137 0.1302 0 None x7(1/3) 0.002505 Param Intra 1 of 2
Sulfate, total (mg/L) MW_1102F 45.04 n/a 31 36.54 4.74 0 None No 0.002505 Param Intra 1 of 2
Sulfate, total (mg/L) MW_1103F 0.9261 n/a 12 0.4125 0.2432 8.333 None No 0.002505 Param Intra 1 of 2
Sulfate, total (mg/L) MW_1502R 213 n/a 14 1351 38.17 0 None No 0.002505 Param Intra 1 of 2

Total Dissolved Solids [TDS] (mg/L) MW_1101R 1600 n/a 27 nla n/a 0 n/a n/a 0.002502 NP Intra (normality) 1 of 2
Total Dissolved Solids [TDS] (mg/L) MW_1102F 577 n/a 18 nla n/a 0 n/a n/a 0.005373 NP Intra (normality) 1 of 2
Total Dissolved Solids [TDS] (mg/L) MW_1103F 1900 n/a 26 nla n/a 0 n/a n/a 0.002667 NP Intra (normality) 1 of 2

Total Dissolved Solids [TDS] (mg/L) MW_1502R 744.3 n/a 13  553.2 92.07 0 None No 0.002505 Param Intra 1 of 2
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Prediction Limit
Intrawell Parametric, MW_1101R

0.6
| - MW_1101R
1 background
0.48 /
N 0.36 \"/‘\'\ ————n
2 J Limit = 0.5252
0.24
0.12
0

6/15/16  1/19/17  8/25/17  4/1/18  11/5/18  6/12/19

Background Data Summary: Mean=0.3916, Std. Dev.=0.06326, n=12. Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.8759, critical = 0.805. Kappa =2.112 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Boron, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Prediction Limit
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Background Data Summary: Mean=0.3318, Std. Dev.=0.0286, n=13. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9321, critical = 0.814. Kappa =2.077 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Boron, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Prediction Limit
Intrawell Non-parametric, MW_1102F
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data

to be non-normal at the 0.01 alpha level. Limit is highest of 13 background values. Well-constituent pair annual alpha
=0.01929. Individual comparison alpha = 0.009692 (1 of 2). Assumes 1 future value.

Constituent: Boron, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG

Prediction Limit
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mg/L

Background Data Summary: Mean=0.1337, Std. Dev.=0.06239, n=12.  Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.9428, critical = 0.805. Kappa =2.112 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Boron, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Prediction Limit
Intrawell Non-parametric, MW_1101R
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.01 alpha level. Limit is highest of 13 background values. Well-constituent pair annual alpha

=0.01929. Individual comparison alpha = 0.009692 (1 of 2). Assumes 1 future value.

Constituent: Calcium, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Background Data Summary: Mean=2.882, Std. Dev.=0.1753, n=13. Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.9275, critical = 0.814. Kappa =2.077 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Calcium, total  Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG

Prediction Limit
Intrawell Parametric, MW_1102F

w W MW_1102F background
48 i \\H”*/,.—‘

3.6

mg/L

Limit = 5.71
24

1.2

0
6/15/16  1/19/17  8/25/17  4/1/18  11/5/18  6/12/19

Background Data Summary: Mean=4.84, Std. Dev.=0.4263, n=14. Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.8855, critical = 0.825. Kappa = 2.041 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Calcium, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Prediction Limit
Intrawell Parametric, MW_1502R
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Background Data Summary: Mean=84.18, Std. Dev.=12.09, n=13. Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.9602, critical = 0.814. Kappa =2.077 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Calcium, total  Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Prediction Limit
Intrawell Parametric, MW_1101R
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Background Data Summary (based on x*5 transformation): Mean=1086131, Std. Dev.=472396, n=28.

=0.05132). Report alpha = 0.002505. Assumes 1 future value.

Constituent: Chloride, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Prediction Limit
Intrawell Parametric, MW_1103F (bg)
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test: Shapiro Wilk @alpha = 0.01, calculated = 0.9175, critical = 0.896. Kappa = 1.814 (c=7, w=3, 1 of 2, event alpha
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Background Data Summary: Mean=12.68, Std. Dev.=1.338, n=14.
calculated = 0.8748, critical = 0.825.
0.002505. Assumes 1 future value.

Limit = 15.41

Normality test: Shapiro Wilk @alpha = 0.01,
Kappa =2.041 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =

Constituent: Chloride, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Background Data Summary (based on square transformation): Mean=56970, Std. Dev.=3994, n=26.

0.05132). Report alpha = 0.002505. Assumes 1 future value.

Constituent: Chloride, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Normality test:
Shapiro Wilk @alpha = 0.01, calculated = 0.8949, critical = 0.891. Kappa = 1.827 (c=7, w=3, 1 of 2, event alpha =

300 = MW_1502R
background
240 >
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compliance
= 180 Y
g 3
Limit = 190.8
120 / / v
60 /
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Background Data Summary (based on square root transformation): Mean=7.046, Std. Dev.=2.754, n=8.
test: Shapiro Wilk @alpha = 0.01, calculated = 0.8468, critical = 0.749.

=0.05132). Report alpha = 0.002505.

Constituent: Chloride, total

Mitchell LF  Client: Geosyntec

Normality

Kappa = 2.458 (c=7, w=3, 1 of 2, event alpha

Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Data: Mitchell Landfill
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Background Data Summary (based on square transformation): Mean=6.289, Std. Dev.=1.914, n=23. Normality test:

Shapiro Wilk @alpha = 0.01, calculated = 0.92, critical = 0.881. Kappa = 1.857 (c=7, w=3, 1 of 2, event alpha =
0.05132). Report alpha = 0.002505. Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Background Data Summary: Mean=3.054, Std. Dev.=0.2331, n=23. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.974, critical = 0.881. Kappa = 1.857 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Background Data Summary: Mean=0.6125, Std. Dev.=0.0684, n=8. Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.9276, critical = 0.749. Kappa = 2.458 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Background Data Summary: Mean=0.1615, Std. Dev.=0.03976, n=13.  Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.8791, critical = 0.814. Kappa =2.077 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Background Data Summary: Mean=8.491, Std. Dev.=0.3359, n=26. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9587, critical = 0.891. Kappa = 1.827 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: pH, field Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Background Data Summary: Mean=8.41, Std. Dev.=0.2575, n=26. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9446, critical = 0.891. Kappa = 1.827 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: pH, field Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Prediction Limit
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.01 alpha level. Limits are highest and lowest of 29 background values. Well-constituent pair
annual alpha = 0.00868. Individual comparison alpha = 0.004345 (1 of 2). Assumes 1 future value.

Constituent: pH, field Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Background Data Summary: Mean=7.419, Std. Dev.=0.137, n=12. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.8945, critical = 0.805. Kappa =2.112 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: pH, field Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill



Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG
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Background Data Summary (based on cube root transformation): Mean=3.137, Std. Dev.=0.1302, n=27. Normality
test: Shapiro Wilk @alpha = 0.01, calculated = 0.8947, critical = 0.894. Kappa = 1.82 (c=7, w=3, 1 of 2, event alpha
=0.05132). Report alpha = 0.002505. Assumes 1 future value.

Constituent: Sulfate, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG
Hollow symbols indicate censored values.
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Background Data Summary: Mean=0.4125, Std. Dev.=0.2432, n=12, 8.333% NDs. Normality test: Shapiro Wilk
@alpha = 0.01, calculated = 0.9261, critical = 0.805. Kappa =2.112 (c=7, w=3, 1 of 2, event alpha = 0.05132).
Report alpha = 0.002505. Assumes 1 future value.

Constituent: Sulfate, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG
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Background Data Summary: Mean=36.54, Std. Dev.=4.74, n=31. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9676, critical = 0.902. Kappa = 1.794 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Sulfate, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG
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Background Data Summary: Mean=135.1, Std. Dev.=38.17, n=14. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.8855, critical = 0.825. Kappa =2.041 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
0.002505. Assumes 1 future value.

Constituent: Sulfate, total Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill



Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.01 alpha level. Limit is highest of 27 background values. Well-constituent pair annual alpha to be non-normal at the 0.01 alpha level. Limit is highest of 18 background values. Well-constituent pair annual alpha
=0.004998. Individual comparison alpha = 0.002502 (1 of 2). Assumes 1 future value. =0.01072. Individual comparison alpha = 0.005373 (1 of 2). Assumes 1 future value.

Constituent: Total Dissolved Solids [TDS] Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell

Constituent: Total Dissolved Solids [TDS] Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG Sanitas™ v.9.6.23e Sanitas software utilized by Groundwater Stats Consulting. UG
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data Background Data Summary: Mean=553.2, Std. Dev.=92.07, n=13. Normality test: Shapiro Wilk @alpha = 0.01,
to be non-normal at the 0.01 alpha level. Limit is highest of 26 background values. Well-constituent pair annual alpha

calculated = 0.97, critical = 0.814. Kappa = 2.077 (c=7, w=3, 1 of 2, event alpha = 0.05132). Report alpha =
=0.005327. Individual comparison alpha = 0.002667 (1 of 2). Assumes 1 future value. 0.002505. Assumes 1 future value.

Constituent: Total Dissolved Solids [TDS] Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell

Constituent: Total Dissolved Solids [TDS] Analysis Run 12/11/2019 2:43 PM  View: PLs - Intrawell
Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill

Mitchell LF  Client: Geosyntec  Data: Mitchell Landfill
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Memorandum
Date: September 3, 2020
To: David Miller (AEP)
Copies to: Bill Smith (AEP)
From: Allison Kreinberg (Geosyntec)
Subject: Evaluation of Detection Monitoring Data at Mitchell Plant’s Landfill (LF)

In accordance with the United States Environmental Protection Agency’s (USEPA’s) regulations
regarding the disposal of coal combustion residuals (CCR) in landfills and surface impoundments
(40 CFR 257 Subpart D, “CCR rule”), the first semi-annual detection monitoring event at the
Mitchell Landfill (LF), an existing CCR unit at the Mitchell Power Plant located in Moundsville,
West Virginia was completed on May 6, 2020. Based on the results, verification sampling was
completed on July 15, 2020 and September 1, 2020.

Background values for the LF were previously calculated in January 2018. After a minimum of
four detection monitoring events, the results of those events were compared to the existing
background and the dataset was updated as appropriate. Revised upper prediction limits (UPLs)
were calculated for each Appendix III parameter to represent background values. Lower
prediction limits (LPLs) were also calculated for pH. Details on the calculation of these revised
background values are described in Geosyntec’s Statistical Analysis Summary report, dated
February 21, 2020.

To achieve an acceptably high statistical power while maintaining a site-wide false-positive rate
(SWFPR) of 10% per year or less, prediction limits were calculated based on a one-of-two retesting
procedure. With this procedure, a statistically significant increase (SSI) is concluded only if both
samples in a series of two exceed the UPL (or are below the LPL for pH). In practice, if the initial
result did not exceed the UPL, a second sample was not collected or analyzed.

Detection monitoring results and the relevant background values are compared in Table 1 and
noted exceedances are described in the list below.

20200903 Memo Mitchell LF_1st2020
engineers | scientists | innovators



Evaluation of Detection Monitoring Data — Mitchell LF
September 3, 2020
Page 2

e Chloride concentrations exceeded the intrawell UPL of 15.4 mg/L in both the initial (16.0
mg/L) and second (16.0 mg/L) samples collected at MW-1102F. Therefore, an SSI over
background is concluded for chloride at MW-1102F.

In response to the exceedance noted above, the Mitchell LF CCR unit will either transition to
assessment monitoring or an alternative source demonstration (ASD) for chloride at MW-1102F
will be conducted in accordance with 40 CFR 257.94(e)(2). If the ASD is successful, the Mitchell
LF will remain in detection monitoring.

The statistical analysis was conducted within 90 days of completion of sampling and analysis in
accordance with 40 CFR 257.93(h)(2). A certification of these statistics by a qualified professional
engineer is provided in Attachment A.

20200903 Memo Mitchell LF_1st2020



Table 1: Detection Monitoring Data Evaluation

Mitchell Plant - Landfill

Geosyntec Consultants, Inc.

Parameter Units Descrintion MW-1101R MW-1102F MW-1102F MW-1502R MW-1502R
P 5/6/2020 5/6/2020 7/15/2020 5/6/2020 9/1/2020
Intrawell Background Value (UPL) 0.525 0.280 0.265
Boron mg/L -
Analytical Result 0.364 0129 | - 0.081 | -
. Intrawell Background Value (UPL) 6.91 5.71 109
Calcium mg/L -
Analytical Result 2.17 4.33 | -- 64.8 | --
Chloride mglL Intrawell Backg.round Value (UPL) 18.1 15.4 191
Analytical Result 15.1 16.0 | 16.0 74.6 | --
Fluoride m/L Intrawell Backg'round Value (UPL) 3.14 0.781 0.244
Analytical Result 2.46 0.69 | -- 0.18 | --
Intrawell Background Value (UPL) 9.1 9.5 7.7
pH SU Intrawell Background Value (LPL) 7.9 7.6 7.1
Analytical Result 8.2 8.8 | - 7.8 | 7.2
Sulfate mg/L Intrawell Backg.round Value (UPL) 38.4 45.0 213
Analytical Result 23.9 33.8 | - 93.0 | -
Total Dissolved Solids mg/L Intrawell Backg'round Value (UPL) 1600 577 744
Analytical Result 828 574 | -- 471 | --

Notes

UPL: Upper prediction limit
LPL: Lower prediction limit
Bold values exceed the background value.

Background values are shaded gray.

--: Not sampled

Page 1 of 1



ATTACHMENT A

Certification by a Qualified Professional Engineer



CERTIFICATION BY QUALIFIED PROFESSIONAL ENGINEER

I certify that the selected statistical method, described above and in the February 21, 2020
Statistical Analysis Summary report, is appropriate for evaluating the groundwater monitoring data

for the Mitchell LF CCR management area and that the requirements of 40 CFR 257.93(f) have
been met.
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APPENDIX 3 — Alternative Source Demonstrations

The May 2020 and November 2020 ASD reports follow.




APPENDIX 4 - Notices for Monitoring Program Transitions

No transition between monitoring requirements occurred in 2020; the CCR unit remained in
detection monitoring over the entire year. Notices for monitoring program transitions are not
applicable at this time.




APPENDIX 5 - Well Installation/Decommissioning Logs

No monitoring wells installed or decommissioned in 2020. Well installation/decommissioning
logs are not applicable at this time.
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I. Overview

This Annual Groundwater Monitoring Report (Report) has been prepared to report the status of
activities for the preceding year for the Bottom Ash Pond at Kentucky Power Company’s, a wholly
owned subsidiary of American Electric Power Company (AEP), Mitchell Power Plant. The
USEPA’s CCR rules require that the Annual Groundwater Monitoring Report be posted to the
operating record for the preceding year no later than January 31%.

In general, the following activities were completed in 2020:

Groundwater samples were collected on October 22, 2019 in accordance with 40 CFR
257.95(d)(1), and analyzed for all Appendix Ill constituents and those Appendix IV
constituents that were detected during the previous sampling in accordance with 40 CFR
257.95(b) in June 2019. Groundwater samples were collected on March 17 and 18, 2020
and analyzed in accordance with 40 CFR 257.95(b) for all Appendix IV constituents.
Groundwater samples were collected on May 5, 2020 in accordance with 40 CFR
257.95(d)(1), and analyzed for all Appendix Ill constituents and those Appendix IV
constituents that were detected during the previous sampling in accordance with 40 CFR
257.95(b) in March 2020. Another groundwater sampling event in accordance with 40
CFR 257.95(d)(1) was initiated on October 20, 2020, but errors in sampling resulted in the
omission of two monitoring parameters at some of the monitoring wells and the data set
was not complete until January 2021, so data from this sampling event are not included in
this report. All sampling was performed in accordance with 40 CFR 257.95 et seq., and
AEP’s Groundwater Sampling and Analysis Plan (2016);

Groundwater monitoring data underwent various validation tests, including tests for
completeness, valid values, transcription errors, and consistent units;

Statistical analysis of the assessment monitoring samples collected in October 2019 and
May 2020 was completed in February and August 2020, respectively.

Because no statistically significant levels (SSLs) above the groundwater protection
standard were detected, assessment monitoring continued.

No alternative source demonstrations (ASDs) relative to the Appendix IV SSLs above the
groundwater protection standard were conducted.

As required by 40 CFR 257.95(d)(1), groundwater samples were collected and analyzed
for all Appendix IlI constituents and those Appendix IV constituents that were detected
during the March 2020 sampling in accordance with 40 CFR 257.95(b). This sampling
was initiated in October 2020, but was not completed until January 2021 because of errors
in sampling and the data has not yet undergone statistical interpretation.

The major components of this annual report, to the extent applicable at this time, are presented in
sections that follow:



A map, aerial photograph or a drawing showing the CCR management unit(s), all
groundwater monitoring wells and monitoring well identification numbers;

e All of the monitoring data collected, including the rate and direction of groundwater flow,
plus a summary showing the number of samples collected per monitoring well, the dates
the samples were collected, and whether the sample was collected as part of detection
monitoring or assessment monitoring programs (Attached as Appendix 1);

e Statistical comparison of monitoring data to determine if there have been statistically
significant levels above the groundwater protection standards (Attached as Appendix 2,
where applicable);

e A discussion of whether any alternate source demonstrations were performed, and the
conclusions (Attached as Appendix 3, where applicable);

e A summary of any transition between monitoring programs, for example the date and
circumstances for transitioning from detection monitoring to assessment monitoring
(Notices attached as Appendix 4, where applicable);

e Identification of any monitoring wells that were installed or decommissioned during the
preceding year, along with a statement regarding the rationale for the
installation/decommission (Attached as Appendix 5, where applicable); and

e Other information required to be included in the annual report such as an alternate
monitoring frequency, or assessment of corrective measures, if applicable.

In addition, this report summarizes key actions completed, and where applicable, describes any
problems encountered and actions taken to resolve those problems. The report includes a
projection of key activities for the upcoming year.

I1. Groundwater Monitoring Well Locations and ldentification Numbers

A figure that depicts the PE-certified groundwater monitoring network, the monitoring well
locations, and their corresponding identification is provided in Appendix 1.

111.Monitoring Wells Installed or Decommissioned

There were no monitoring wells installed or decommissioned in 2020. The network design, as
summarized in the Groundwater Monitoring Network Design Report (2016) and as posted at the
CCR web site for Mitchell Plant, did not change. That design report, viewable on the AEP CCR
web site, discusses the facility location, the hydrogeological setting, the hydrostratigraphic units,
the uppermost aquifer, downgradient monitoring well locations and the upgradient monitoring well
locations.




1V. Groundwater Quality Data and Static Water Elevation Data, With Flow Rate and
Direction and Discussion

Appendix 1 contains tables showing the groundwater quality data collected during the
establishment of background quality, detection monitoring, and assessment monitoring. Static
water elevation data from each monitoring event also are shown in Appendix 1, along with the
groundwater velocities, groundwater flow direction, and potentiometric maps developed after each
sampling event.

V. Groundwater Quality Data Statistical Analysis

Statistical analysis of the assessment monitoring samples collected on October 22, 2019 and on
May 5, 2020 was completed on February 11, and August 24, 2020, respectively. No SSLs above
the groundwater protection standards were identified during either analysis. The results of these
statistical analyses are documented in the corresponding statistical analysis summary reports,
which are provided in Appendix 2.

As required by 40 CFR 257.95(d)(1), groundwater samples were collected and analyzed for all
Appendix 111 constituents and those Appendix IV constituents that were detected during the March
2020 sampling in accordance with 40 CFR 257.95(b). This sampling was initiated in October
2020, but was not completed until January 2021 because of errors in sampling and the data has not
yet undergone statistical interpretation. Statistical analysis of this data is scheduled to be
completed in February 2021.

V1. Alternative Source Demonstrations

ASDs relative to Appendix IV SSLs above the groundwater protection standard were not necessary
because no SSLs above the groundwater protection standards were identified from the completed
sampling events required by 40 CFR 257.95(d)(1). A statement to this effect is provided in
Appendix 3.

VII. Discussion About Transition Between Monitoring Requirements or Alternate
Monitoring Frequency

No transition between monitoring requirements occurred in 2020; the CCR unit remained in
assessment monitoring over the entire year. A statement to this effect is provided in Appendix 4.

The bottom ash pond would return to detection monitoring if all Appendix 11l and IV parameters
are below background values for two consecutive monitoring events. If one or more Appendix 1V
parameters exceed the corresponding groundwater protection standard due to a release from the
bottom ash pond, and are not demonstrated to be caused by a source other than the CCR unit or
resulting from error in sampling, analysis, statistical evaluation, or natural variation in groundwater
quality by means of an ASD, an assessment of corrective measures will be undertaken as required
by 40 CFR 257.96.



Regarding defining an alternate monitoring frequency, the groundwater velocity and monitoring
well production is high enough at this facility that no modification of the assessment monitoring
schedule is necessary.

VIIIl. Other Information Required

The Mitchell bottom ash pond has progressed from detection monitoring to its current status in
assessment monitoring. All required information has been included in this annual groundwater
monitoring report.

IX. Description of Any Problems Encountered in 2020 and Actions Taken

No significant problems were encountered. Through the use of low-flow purging and sampling
methodology, samples representative of uppermost aquifer groundwater were obtained and the
schedule was met to support this annual groundwater report preparation..

X. A Projection of Key Activities for the Upcoming Year
Key activities for 2021 include the following:

e Assessment monitoring on a semiannual schedule;

e Statistical evaluation of the assessment monitoring results to determine any statistically
significant increases (or decreases with respect to pH) over an established groundwater
protection standard, or whether the concentrations have returned below background
concentrations;

e Responding to any new data received in light of CCR rule requirements;

e Preparation of the next annual groundwater report.



APPENDIX 1 - Groundwater Data Tables and Figures

Tables follow showing the groundwater monitoring data collected, the rate of groundwater flow
each time groundwater was sampled, the number of samples collected per monitoring well, dates
that the samples were collected, and whether each sample was collected as part of a detection
monitoring or an assessment monitoring program. Figures follow showing the PE-certified
groundwater monitoring network with the corresponding well identifications along with static
water elevation data and groundwater flow directions each time groundwater was sampled in the
form of annotated satellite images.




Table 1 - Groundwater Data Summary: MW-1504

Mitchell - BAP

Appendix 111 Constituents

Geosyntec Consultants, Inc.

Total
. Monitoring Boron Calcium Chloride Fluoride pH Sulfate Dissolved
Collection Date .

Program Solids

mg/L mg/L mg/L mg/L SU mg/L mg/L
6/13/2016 Background 0.054 220 99.1 0.23 6.9 375 990
8/1/2016 Background 0.070 220 103 0.25 7.0 403 970
9/26/2016 Background 0.098 225 103 0.24 7.1 389 946
11/8/2016 Background 0.053 219 92.8 0.19 7.1 369 930
2/7/2017 Background 0.162 218 81.7 0.20 7.1 291 904
4/4/2017 Background 0.105 237 89.8 0.21 7.3 362 924
5/16/2017 Background 0.113 225 93.5 0.22 7.2 371 995
7/19/2017 Background 0.129 230 96.3 0.15 7.2 405 999
10/9/2017 Detection 0.114 212 934 0.24 7.2 392 982
4/11/2018 Assessment 0.063 204 83.6 0.19 7.0 291 842
8/22/2018 Assessment 0.096 230 91.9 0.20 7.3 372 936
5/1/2019 Assessment 0.05J 220 81.8 0.17 8.0 317 926
6/11/2019 Assessment 0.04J 183 78.5 0.17 7.6 261 829
10/22/2019 Assessment 0.02J 196 85.9 0.15 7.3 242 801

3/17/2020 Assessment -- -- -- 0.15 7.1 -- --
5/5/2020 Assessment 0.04J 230 96.2 0.12 7.5 372 1,020
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1504 Geosyntec Consultants, Inc.
Mitchell - BAP
Appendix IV Constituents

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Complned Fluoride Lead Lithium Mercury | Molybdenum| Selenium Thallium
Collection Date Program Radium
ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L mg/L pg/L mg/L pg/L pg/L pg/L pg/L
6/13/2016 Background 0.03J 0.73 46.2 0.01J 0.04 0.4 0.523 0.0838 0.23 0.379 0.002 <0.002 U 0.59 0.1 0.02J
8/1/2016 Background 0.02J 0.52 42.7 0.009J 0.04 0.5 0.549 0.248 0.25 0.222 <0.0002 U 0.002 J 0.74 0.07J 0.02J
9/26/2016 Background <0.05U 0.38 36.7 <0.02U 0.03J 0.3 0.362 0.656 0.24 0.104 0.007 <0.002 U 2.31 0.2J 0.1J
11/8/2016 Background 0.02J 0.36 38.4 <0.005 U 0.03 0.469 0.249 1.748 0.19 0.041 0.004 <0.002 U 0.66 <0.03U 0.089
2/7/2017 Background 0.02J 0.39 33.8 <0.005U 0.03 0.530 0.239 0.563 0.20 0.022 0.008 <0.002 U 0.94 <0.03U 0.090
4/4/2017 Background 0.02J 0.35 40.5 <0.005 U 0.04 0.283 0.277 0.327 0.21 0.021 0.009 <0.002 U 0.81 0.06 J 0.110
5/16/2017 Background 0.02J 0.46 37.3 <0.004 U 0.04 0.250 0.319 0.3882 0.22 0.01J 0.011 <0.002 U 0.55 0.05J 0.02J
7/19/2017 Background 0.03J 0.41 34.9 <0.004 U 0.04 0.175 0.382 0.401 0.15 0.087 0.012 <0.002 U 1.25 <0.03U 0.03J
4/11/2018 Assessment 0.02J 0.36 36.9 0.005J 0.03 0.562 0.114 0.349 0.19 0.052 0.004 <0.004 U 0.41 0.04J 0.03J
8/22/2018 Assessment 0.05J 0.28 37.9 <0.004 U 0.03 0.331 0.093 1.048 0.20 0.037 0.006 <0.002 U 0.33 0.04J 0.03J
5/1/2019 Assessment <0.02U 0.22 36.4 <0.02U 0.03J 0.305 0.071 0.675 0.17 0.021 <0.009 U <0.002 U <04U <0.03U <0.1U
6/11/2019 Assessment <0.02U 0.24 335 <0.02U <0.01U 0.05J 0.04J 0.261 0.17 <0.02U <0.009 U <0.002 U <04U 0.7 <0.1U
10/22/2019 Assessment 0.06J 0.29 37.0 <0.02U 0.03J 0.399 0.475 0.613 0.15 <0.05U 0.00448 <0.002 U <04U 0.05J <0.1U
3/17/2020 Assessment <0.02U 0.29 48.3 <0.02U 0.03J 0.238 0.04J 0.4423 0.15 <0.05U 0.00441 <0.002 U <04U 7.3 <0.1U
5/5/2020 Assessment <0.02U 0.26 43.8 <0.02U 0.03J 0.238 0.03J 0.758 0.12 <0.05U 0.00442 <0.002 U <04U 3.8 <0.1U

Notes:

Mg/L: micrograms per liter

mg/L: milligrams per liter

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed

pCi/L: picocuries per liter



Table 1 - Groundwater Data Summary: MW-1505
Mitchell - BAP

Appendix III Constituents

Geosyntec Consultants, Inc.

Total
Collection Date Monitoring Boron Calcium Chloride Fluoride pH Sulfate Disso‘lved
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/14/2016 Background 10.8 288 365 <0.05U 7.1 337 1,530
8/1/2016 Background 10.6 294 358 <0.05U 7.1 337 1,580
9/26/2016 Background 10.3 289 345 <0.05U 7.2 317 1,420
11/8/2016 Background 9.12 261 316 <0.05U 7.2 307 1,470
2/7/2017 Background 10.0 296 318 <0.05U 7.2 317 1,340
4/4/2017 Background 8.80 293 303 <0.05U 7.3 324 1,350
5/16/2017 Background 10.1 278 298 <0.05U 7.2 316 1,550
7/19/2017 Background 9.13 267 293 <0.05U 7.3 318 1,390
10/10/2017 Detection 8.70 255 287 <0.05U 7.2 327 1,270
12/27/2017 Detection 8.02 259 288 -- 7.3 -- 1,220
4/11/2018 Assessment 8.00 282 289 <0.05U 7.0 401 1,220
8/22/2018 Assessment 8.00 274 284 0.02J 7.3 383 1,520
5/1/2019 Assessment 7.31 287 285 <0.01U 7.8 408 1,580
6/11/2019 Assessment 7.79 279 261 0.03J 7.7 404 1,450
10/22/2019 Assessment 7.37 285 260 0.03J 7.2 455 1,480
3/17/2020 Assessment -- -- -- 0.03J 7.2 -- --
5/5/2020 Assessment 7.36 282 252 0.02J 7.5 471 1,460
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1505 Geosyntec Consultants, Inc.
Mitchell - BAP
Appendix IV Constituents

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Complned Fluoride Lead Lithium Mercury | Molybdenum| Selenium Thallium
Collection Date Program Radium
ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L mg/L pg/L mg/L pg/L pg/L pg/L pg/L
6/14/2016 Background 0.06 1.40 57.7 0.049 0.03 33.2 0.966 0.466 <0.05U 1.02 0.006 0.002J 2.94 0.2 0.074
8/1/2016 Background 0.11 3.73 81.0 0.150 0.05 10.4 2.69 1.2271 <0.05U 3.69 0.011 0.013 0.95 0.9 0.093
9/26/2016 Background <0.05U 0.79 47.2 <0.02U 0.03J 0.9 0.404 0.912 <0.05U 0.546 0.008 <0.002 U 7.35 0.4 0.464
11/8/2016 Background 0.07 2.14 63.3 0.091 0.03 7.07 1.77 1.26 <0.05U 2.06 0.007 0.006 0.90 0.5 0.093
2/7/2017 Background 0.04) 1.16 51.7 0.035 0.03 9.06 0.772 1.236 <0.05U 0.697 0.010 0.002J 1.21 0.5 0.102
4/4/2017 Background 0.03J 0.41 47.2 <0.005 U 0.02 11.0 0.509 0.4842 <0.05U 0.091 0.007 <0.002 U 1.54 0.3 0.057
5/16/2017 Background 0.04) 0.73 455 0.01J 0.02 4.93 0.594 0.604 <0.05U 0.224 0.017 <0.002 U 0.85 0.4 0.067
7/19/2017 Background 0.04J 0.78 45.9 0.02J 0.03J 2.38 0.628 1.222 <0.05U 0.434 0.012 <0.002 U 1.69 0.9 0.08J
4/11/2018 Assessment 0.03J 0.44 46.0 0.006 J 0.03 1.16 0.151 0.582 <0.05U 0.116 0.005 <0.002 U 0.67 0.7 0.065
8/22/2018 Assessment 0.05J 0.38 48.0 0.007J 0.03 1.40 0.257 0.576 0.02J 0.150 0.008 <0.002 U 1.35 0.4 0.070
5/1/2019 Assessment 0.03J 0.29 48.7 <0.02U 0.03J 0.665 0.199 0.2396 <0.01U 0.07J <0.009 U <0.002 U 0.6J 0.9 <0.1U
6/11/2019 Assessment 0.03J 0.28 49.3 <0.02U 0.03J 0.849 0.155 0.526 0.03J 0.04J 0.01J <0.002 U 0.7J 0.4 <0.1U
10/22/2019 Assessment 0.03J 0.34 49.9 <0.02U 0.03J 0.450 0.143 0.759 0.03J <0.05U 0.00534 <0.002 U <04U 0.1J <0.1U
3/17/2020 Assessment <0.02U 0.31 42.8 <0.02U 0.02J 0.624 0.100 0.715 0.03J <0.05U 0.00501 <0.002 U <04U 0.06 J <0.1U
5/5/2020 Assessment 0.03J 0.27 48.4 <0.02U 0.03J 0.291 0.096 0.7905 0.02J <0.05U 0.00493 <0.002 U <04U 0.06 J <0.1U

Notes:

Mg/L: micrograms per liter

mg/L: milligrams per liter

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed

pCi/L: picocuries per liter



Table 1 - Groundwater Data Summary: MW-1506
Mitchell - BAP

Appendix III Constituents

Geosyntec Consultants, Inc.

Total
Collection Date Monitoring Boron Calcium Chloride Fluoride pH Sulfate Disso‘lved
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/14/2016 Background 8.04 275 422 0.071J 7.1 315 1,640
8/2/2016 Background 9.72 299 418 0.071J 7.0 325 1,600
9/27/2016 Background 6.77 304 428 <0.05U 7.2 323 1,610
11/9/2016 Background 5.50 281 392 <0.05U 7.4 285 1,510
2/8/2017 Background 5.70 289 395 <0.05U 7.3 292 1,350
4/5/2017 Background 5.59 282 389 <0.05U 7.4 301 1,430
5/17/2017 Background 7.11 278 393 <0.05U 7.3 307 1,520
7/19/2017 Background 6.26 277 379 <0.05U 7.3 297 1,480
10/10/2017 Detection 8.03 257 357 <0.05U 7.3 326 1,390
12/27/2017 Detection 6.14 264 383 -- 7.3 -- 1,280
4/11/2018 Assessment 5.73 275 382 <0.05U 7.1 347 1,300
8/22/2018 Assessment 591 270 369 0.051J 7.4 349 1,590
5/1/2019 Assessment 5.24 280 331 0.03J 7.9 347 1,360
6/11/2019 Assessment 5.27 265 315 0.051J 7.8 335 1,370
10/22/2019 Assessment 4.49 293 364 0.04J 7.4 354 1,330
3/17/2020 Assessment -- -- -- 0.04J 7.3 -- --
5/5/2020 Assessment 4.07 290 379 0.03] 7.5 337 1,530
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1506 Geosyntec Consultants, Inc.
Mitchell - BAP
Appendix IV Constituents

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Complned Fluoride Lead Lithium Mercury | Molybdenum| Selenium Thallium
Collection Date Program Radium
ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L mg/L pg/L mg/L pg/L pg/L pg/L pg/L
6/14/2016 Background 0.07 1.65 73.0 0.053 0.04 1.1 1.31 0.488 0.07J 1.25 0.006 0.004J 0.74 0.2 0.070
8/2/2016 Background 0.05J 1.01 70.4 0.026 0.04 0.8 0.799 0.67 0.07J 0.601 0.015 0.003J 0.68 0.09J 0.060
9/27/2016 Background 0.05J 1.14 62.0 0.030 0.03 1.0 0.739 1.263 <0.05U 0.744 0.015 0.002J 0.55 0.2 0.064
11/9/2016 Background 0.03J 0.64 57.4 0.01J 0.02J 0.959 0.251 2.196 <0.05U 0.272 0.008 <0.002 U 0.45 0.07J 0.05J
2/8/2017 Background 0.03J 0.62 52.9 0.008 J 0.02J 4.28 0.305 0.4008 <0.05U 0.217 0.013 <0.002 U 1.07 <0.03U 0.066
4/5/2017 Background 0.04J 0.81 60.1 0.021 0.02 3.87 0.891 0.438 <0.05U 0.574 0.011 0.002J 0.49 0.08J 0.04J
5/17/2017 Background 0.05J 1.26 60.9 0.027 0.03 2.83 0.768 0.226 <0.05U 0.726 0.016 0.002J 1.22 0.1 0.05J
7/19/2017 Background 0.18 0.80 54.9 0.02J 0.02J 3.15 0.932 0.889 <0.05U 0.457 0.016 <0.002 U 1.14 <0.06 U 0.06 J
4/11/2018 Assessment 0.03J 0.73 55.4 0.021 0.02J 2.01 0.476 0.592 <0.05U 0.477 0.009 0.002J 1.23 0.1 0.05J
8/22/2018 Assessment 0.06 0.46 54.6 0.01J 0.02 2.47 0.581 1.723 0.05J 0.319 0.010 <0.002 U 0.50 0.09J 0.050
5/1/2019 Assessment 0.03J 0.34 53.5 <0.02U 0.02J 0.752 0.256 0.1879 0.03J 0.135 0.021 <0.002 U 2 0.07J <0.1U
6/11/2019 Assessment 0.03J 0.42 49.8 <0.02U 0.01J 1.11 0.290 1.009 0.05J 0.234 <0.009 U <0.002 U 041 0.04J <0.1U
10/22/2019 Assessment 0.03J 0.37 52.7 <0.02U 0.02J 0.708 0.167 0.997 0.04J 0.1J 0.00873 <0.002 U 2 0.04J <0.1U
3/17/2020 Assessment <0.02U 0.44 53.0 <0.02U 0.01J 4.24 0.393 <0.680 U 0.04J 0.213 0.00825 <0.002 U 1] 0.09J <0.1U
5/5/2020 Assessment 0.02J 0.33 52.2 <0.02U 0.01J 0.592 0.162 0.478 0.03J 0.2 0.00782 <0.002 U 0.7J <0.03U <0.1U

Notes:

Mg/L: micrograms per liter

mg/L: milligrams per liter

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed

pCi/L: picocuries per liter



Table 1 - Groundwater Data Summary: MW-1507
Mitchell - BAP

Appendix III Constituents

Geosyntec Consultants, Inc.

Total
Collection Date Monitoring Boron Calcium Chloride Fluoride pH Sulfate Disso‘lved
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/14/2016 Background 13.2 333 529 0.06J 7.0 339 1,070
8/2/2016 Background 12.2 323 497 0.071J 7.0 332 1,890
9/27/2016 Background 14.1 355 517 0.06J 7.1 345 1,840
11/9/2016 Background 12.1 325 480 0.06J 7.1 314 1,840
2/8/2017 Background 11.1 312 401 0.06J 7.1 276 1,480
4/5/2017 Background 10.6 324 445 0.05J 7.2 306 1,630
5/17/2017 Background 12.1 308 437 0.051J 7.2 310 1,680
7/19/2017 Background 11.1 298 447 <0.05U 7.2 308 1,740
10/10/2017 Detection 10.7 289 430 0.06J 7.2 316 1,660
12/27/2017 Detection 10.4 284 450 -- 7.2 -- 1,380
4/11/2018 Assessment 10.4 296 400 0.06J 6.9 347 1,390
8/21/2018 Assessment 9.29 272 331 0.07 7.2 323 1,430
5/1/2019 Assessment 8.36 271 296 0.07 8.0 346 1,270
6/11/2019 Assessment 8.41 257 279 0.07 7.8 349 1,340
10/22/2019 Assessment 8.39 273 295 0.08 7.4 369 1,360
3/18/2020 Assessment -- -- -- 0.07 7.2 -- --
5/5/2020 Assessment 7.72 262 310 0.051] 7.4 350 1,330
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1507 Geosyntec Consultants, Inc.
Mitchell - BAP
Appendix IV Constituents

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Complned Fluoride Lead Lithium Mercury | Molybdenum| Selenium Thallium
Collection Date Program Radium
ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L mg/L pg/L mg/L pg/L pg/L pg/L pg/L
6/14/2016 Background 0.05J 2.19 84.5 0.142 0.07 3.6 3.18 0.521 0.06 J 4.07 0.011 0.025 0.25 0.7 0.051
8/2/2016 Background 0.12 4.54 104 0.168 0.07 10.4 4.10 2.09 0.07J 4.48 0.019 0.016 2.14 0.5 0.078
9/27/2016 Background 0.10 3.58 92.0 0.134 0.06 14.0 3.06 2.029 0.06 J 2.96 0.020 0.010 1.80 0.5 0.08 J
11/9/2016 Background 0.11 4.15 102 0.202 0.07 12.6 4.50 1.784 0.06 J 3.97 0.016 0.010 12.8 0.5 0.09J
2/8/2017 Background 0.08 2.16 73.6 0.089 0.04 6.16 1.77 16.587 0.06 J 1.86 0.013 0.007 2.31 0.3 0.081
4/5/2017 Background 0.06 1.51 71.3 0.053 0.04 19.4 1.26 0.6 0.05J 1.17 0.011 0.006 5.29 0.2 0.053
5/17/2017 Background 0.11 1.30 63.6 0.031 0.04 12.6 0.990 0.767 0.05J 0.799 0.024 0.003J 4.54 0.2 0.04J
7/19/2017 Background 0.06J 1.29 62.0 0.044 0.04 12.1 2.37 1.215 <0.05U 0.999 0.018 0.004J 4.37 0.1J 0.06 J
4/11/2018 Assessment 0.07 1.67 71.2 0.062 0.04 21.3 1.45 0.701 0.06 J 1.56 0.012 0.006 2.73 0.3 0.059
8/21/2018 Assessment 0.08 0.47 62.1 0.01J 0.03 2.00 0.426 1.419 0.07 0.308 0.010 0.002J 0.87 0.08 J 0.05J
5/1/2019 Assessment 0.03J 0.43 53.9 <0.02U 0.03J 2.35 0.331 0.496 0.07 0.239 <0.009 U <0.002 U 1) 0.07J <0.1U
6/11/2019 Assessment 0.03J 0.24 52.2 <0.02U 0.03J 0.315 0.160 1.454 0.07 <0.02U 0.01J 0.003J 041 0.04J <0.1U
10/22/2019 Assessment 0.03J 0.45 54.8 <0.02U 0.03J 1.51 0.343 0.952 0.08 0.239 0.00814 0.003J <04U 0.08 J <0.1U
3/18/2020 Assessment <0.02U 0.44 53.0 <0.02U 0.03J 2.69 0.342 0.381 0.07 0.217 0.00794 <0.002 U 0.8J 0.06 J <0.1U
5/5/2020 Assessment 0.03J 0.42 53.1 <0.02U 0.03J 1.30 0.345 0.836 0.05J 0.208 0.00757 <0.002 U 0.7J 0.08 J <0.1U

Notes:

Mg/L: micrograms per liter

mg/L: milligrams per liter

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed

pCi/L: picocuries per liter



Table 1 - Groundwater Data Summary: MW-1508

Mitchell - BAP

Appendix 111 Constituents

Geosyntec Consultants, Inc.

Total
. Monitoring Boron Calcium Chloride Fluoride pH Sulfate Dissolved
Collection Date .
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/14/2016 Background 0.509 204 211 0.1J 6.9 291 1,060
8/1/2016 Background 0.690 218 237 0.1J 7.0 302 1,100
9/26/2016 Background 1.03 215 238 0.1J 7.0 304 1,110
11/8/2016 Background 1.36 234 227 0.08 J 7.2 304 1,140
2/8/2017 Background 1.04 236 220 0.08J 7.1 301 1,070
4/5/2017 Background 0.780 228 215 0.08 J 7.2 311 1,070
5/16/2017 Background 0.846 218 208 0.07J 7.1 296 1,130
7/18/2017 Background 1.00 224 214 0.06 J 7.1 305 1,110
10/9/2017 Detection 0.881 207 212 0.08J 7.1 322 1,200
4/11/2018 Assessment 0.806 229 200 0.08 6.9 302 1,050
8/21/2018 Assessment 0.952 219 204 0.08 7.2 313 1,080
5/1/2019 Assessment 0.622 221 178 0.08 8.2 287 978
6/12/2019 Assessment 0.679 209 163 0.08 7.1 285 988
10/22/2019 Assessment 0.860 212 168 0.09 7.3 309 991
3/18/2020 Assessment -- -- -- 0.08 7.2 -- --
5/6/2020 Assessment 0.486 198 148 0.06 7.2 273 947
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1508 Geosyntec Consultants, Inc.
Mitchell - BAP
Appendix IV Constituents

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Complned Fluoride Lead Lithium Mercury | Molybdenum| Selenium Thallium
Collection Date Program Radium

ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L mg/L pg/L mg/L pg/L pg/L pg/L pg/L
6/14/2016 Background 0.04J 1.05 48.7 0.038 0.09 0.8 3.21 0.763 0.1J 1.61 0.009 0.003J 0.93 0.5 0.04J
8/1/2016 Background 0.04J 1.07 51.7 0.037 0.07 1.2 2.22 0.0803 0.1J 1.34 <0.0002 U 0.008 0.74 0.7 0.03J

9/26/2016 Background 0.06J 1.65 50.2 0.06 J 0.07J 2.3 2.34 0.596 0.1J 1.69 0.007 0.003J 1.17 0.8 <0.05U
11/8/2016 Background 0.05J 1.32 53.9 0.058 0.05 1.70 2.17 2.782 0.08J 2.06 0.003 0.002J 0.63 0.7 0.03J
2/8/2017 Background 0.04) 0.97 46.1 0.042 0.04 1.34 1.40 12.465 0.08 J 1.32 0.009 0.003J 0.53 0.7 0.04J
4/5/2017 Background 0.04J 1.09 49.9 0.049 0.04 1.74 1.66 0.394 0.08J 1.71 0.008 0.004J 0.35 0.9 0.03J
5/16/2017 Background 0.04) 1.21 47.0 0.041 0.03 1.32 1.12 0.931 0.07J 1.13 0.014 <0.002 U 0.46 0.9 0.04J
7/18/2017 Background 0.04J 1.11 45.1 0.040 0.04 1.33 1.27 0.597 0.06 J 1.20 0.012 <0.002 U 0.68 0.6 0.04J
4/11/2018 Assessment 0.04) 1.04 46.4 0.040 0.04 1.40 1.03 0.236 0.08 1.11 0.008 <0.004 U 0.45 0.7 0.05J
8/21/2018 Assessment 0.06 0.44 40.1 0.01J 0.04 0.691 0.678 0.3152 0.08 0.384 0.007 <0.002 U 0.25 0.4 0.03J
5/1/2019 Assessment 0.03J 0.60 37.4 0.02J 0.03J 0.735 0.637 0.636 0.08 0.540 <0.009 U <0.002 U <04U 0.3 <0.1U
6/12/2019 Assessment <0.02U 0.41 35.2 <0.02U 0.03J 0.590 0.419 0.295 0.08 0.336 <0.009 U <0.002 U <04U 0.2 <0.1U
10/22/2019 Assessment 0.05J 0.35 34.8 <0.02U 0.03J 1.20 0.521 1.491 0.09 0.2 0.00485 <0.002 U 0.6J 0.3 <0.1U
3/18/2020 Assessment <0.02U 0.52 36.2 <0.02U 0.03J 0.820 0.481 0.636 0.08 0.298 0.00484 <0.002 U 0.8J 0.1J <0.1U
5/6/2020 Assessment <0.02U 0.44 35.4 <0.02U 0.03J 0.654 0.413 0.5934 0.06 0.311 0.00483 <0.002 U 0.7J 0.1J <0.1U

Notes:

Mg/L: micrograms per liter

mg/L: milligrams per liter

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed

pCi/L: picocuries per liter



Table 1 - Groundwater Data Summary: MW-1509
Mitchell - BAP

Appendix III Constituents

Geosyntec Consultants, Inc.

Total
Collection Date Monitoring Boron Calcium Chloride Fluoride pH Sulfate Disso‘lved
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/14/2016 Background 12.4 280 435 0.16 7.0 380 1,730
8/9/2016 Background 11.6 292 401 0.16 7.1 388 1,670
9/27/2016 Background 10.6 292 371 0.1J 7.1 418 1,540
11/8/2016 Background 8.29 258 333 0.1J 7.1 400 1,410
2/7/2017 Background 7.65 280 360 0.15 7.1 416 1,450
4/5/2017 Background 6.22 290 358 0.1J 7.2 416 1,560
5/17/2017 Background 7.36 284 354 0.1J 7.2 420 1,520
7/19/2017 Background 6.54 279 346 0.1J 7.2 418 1,560
10/10/2017 Detection 6.70 277 345 0.1J 7.2 432 1,490
12/27/2017 Detection 6.31 271 315 -- 7.1 -- 1,360
4/11/2018 Assessment 6.81 272 324 0.15 6.9 488 1,390
8/21/2018 Assessment 6.97 279 323 0.14 7.2 465 1,540
5/1/2019 Assessment 8.73 287 328 0.13 8.5 429 1,480
6/11/2019 Assessment 8.37 273 311 0.13 7.8 432 1,410
10/22/2019 Assessment 8.02 273 297 0.15 7.3 468 1,420
3/18/2020 Assessment -- -- -- 0.13 7.3 -- --
5/5/2020 Assessment 10.6 262 331 0.10 7.4 402 1,390
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1509 Geosyntec Consultants, Inc.
Mitchell - BAP
Appendix IV Constituents

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Complned Fluoride Lead Lithium Mercury | Molybdenum| Selenium Thallium
Collection Date Program Radium

ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L mg/L pg/L mg/L pg/L pg/L pg/L pg/L

6/14/2016 Background 0.03J 0.55 64.4 0.008 J 0.03 2.5 0.514 0.816 0.16 0.102 0.0009J <0.002 U 1.43 0.1 0.03J
8/9/2016 Background 0.03J 0.62 64.4 0.01J 0.02 0.5 0.484 0.45569 0.16 0.251 0.015 <0.002 U 1.00 0.1 0.03J
9/27/2016 Background 0.03J 0.39 61.0 <0.005U 0.02 4.6 0.424 2.664 0.1J 0.024 0.018 <0.002 U 1.07 0.2 0.04J
11/8/2016 Background 0.03J 0.40 62.0 <0.005 U 0.02 0.627 0.253 0.413 0.1J 0.006 J 0.012 <0.002 U 0.59 0.1 0.05J
2/7/2017 Background 0.03J 0.50 56.7 <0.005U 0.02 0.650 0.130 1.399 0.15 0.056 0.011 <0.002 U 0.66 0.09J 0.04J
4/5/2017 Background 0.02J 0.33 63.5 <0.005 U 0.02J 1.15 0.189 0.304 0.1J 0.01J 0.012 <0.002 U 0.48 0.2 0.03J
5/17/2017 Background 0.02J 0.56 61.5 <0.004 U 0.01J 1.05 0.255 1.673 0.1J 0.02J 0.022 0.002J 0.56 0.2 0.03J
7/19/2017 Background 0.03J 0.65 58.5 0.01J 0.01J 0.857 0.344 1.134 0.1J 0.220 0.017 <0.002 U 0.80 0.2J 0.04J
4/11/2018 Assessment 0.03J 0.42 52.8 0.005J 0.01J 0.657 0.215 0.792 0.15 0.062 0.009 0.002J 0.34 0.2 0.057
8/21/2018 Assessment 0.09 0.33 53.8 <0.004 U 0.008 J 0.777 0.132 0.736 0.14 0.035 0.012 <0.002 U 0.32 0.3 0.03J
5/1/2019 Assessment 0.03J 0.33 47.2 <0.02U 0.01J 2.28 0.324 0.4075 0.13 0.114 <0.009 U <0.002 U <04U 0.2J <0.1U
6/11/2019 Assessment 0.03J 0.28 48.6 <0.02U 0.02J 1.47 0.097 0.559 0.13 0.05J 0.02J <0.002 U <04U 0.2 <0.1U
10/22/2019 Assessment 0.03J 0.37 47.2 <0.02U 0.01J 1.22 0.164 1.441 0.15 0.08 J 0.00911 <0.002 U <04U 0.3 <0.1U
3/18/2020 Assessment <0.02U 0.42 45.8 <0.02U <0.01U 0.518 0.144 0.5514 0.13 0.2 0.00934 <0.002 U <04U 0.07 J <0.1U
5/5/2020 Assessment 0.03J 0.27 43.7 <0.02U <0.01U 0.633 0.092 1.2019 0.10 0.05J 0.00897 <0.002 U 0.6J 0.1J <0.1U

Notes:

Mg/L: micrograms per liter

mg/L: milligrams per liter

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed

pCi/L: picocuries per liter



Table 1 - Groundwater Data Summary: MW-1510
Mitchell - BAP

Appendix III Constituents

Geosyntec Consultants, Inc.

Total
Collection Date Monitoring Boron Calcium Chloride Fluoride pH Sulfate Disso‘lved
Program Solids
mg/L mg/L mg/L mg/L SU mg/L mg/L
6/14/2016 Background 9.36 283 334 0.06J 7.0 358 1,520
8/2/2016 Background 9.18 294 333 0.06J 7.0 356 1,410
9/27/2016 Background 10.1 296 338 0.05J 7.1 367 1,410
11/9/2016 Background 9.22 280 325 <0.05U 7.1 332 1,420
2/8/2017 Background 10.4 281 314 0.06J 7.2 325 1,270
4/5/2017 Background 9.23 261 303 0.06J 7.3 313 1,330
5/17/2017 Background 10.8 249 306 0.051J 7.2 307 1,340
7/18/2017 Background 9.86 255 311 <0.05U 7.2 309 1,410
10/9/2017 Detection 8.70 249 327 0.051J 7.2 356 1,520
12/27/2017 Detection 8.83 261 339 -- 7.2 -- 1,300
4/12/2018 Assessment 10.4 292 322 <0.05U 7.0 398 1,290
8/21/2018 Assessment 9.13 268 334 0.09 7.3 428 1,550
5/1/2019 Assessment 8.83 287 325 0.10 8.1 467 1,460
6/12/2019 Assessment 8.50 266 293 0.10 6.9 469 1,430
10/22/2019 Assessment 9.30 259 283 0.11 7.2 483 1,360
3/18/2020 Assessment -- -- -- 0.11 7.4 -- --
5/6/2020 Assessment 9.14 228 252 0.10 7.4 484 1,440
Notes:

mg/L: milligrams per liter

SU: standard unit

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U' flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed




Table 1 - Groundwater Data Summary: MW-1510 Geosyntec Consultants, Inc.
Mitchell - BAP
Appendix IV Constituents

. Monitoring Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Complned Fluoride Lead Lithium Mercury | Molybdenum| Selenium Thallium
Collection Date Program Radium
ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L mg/L pg/L mg/L pg/L pg/L pg/L pg/L
6/14/2016 Background 0.03J 0.72 50.8 0.02J 0.01J 0.6 0.257 0.331 0.06 J 0.282 0.003 <0.002 U 0.65 0.2 0.057
8/2/2016 Background 0.03J 0.62 49.0 0.02J 0.009J 0.7 0.256 1.383 0.06 J 0.269 0.016 <0.002 U 0.92 0.2 0.02J
9/27/2016 Background 0.03J 0.70 48.7 0.02J 0.009J 0.8 0.329 0.865 0.05J 0.333 0.014 <0.002 U 0.45 0.2 0.04J
11/9/2016 Background 0.02J 0.58 44.6 0.02J 0.01J 0.655 0.230 0.88 <0.05U 0.261 0.009 <0.002 U 0.33 0.1 0.03J
2/8/2017 Background 0.02J 0.47 39.5 <0.005 U 0.005J 0.521 0.073 6.828 0.06 J 0.066 0.013 <0.002 U 0.42 0.08 J 0.02J
4/5/2017 Background 0.02J 0.36 41.4 <0.005 U 0.006 J 2.34 0.175 1.12829 0.06 J 0.094 0.011 <0.002 U 0.27 0.07 J <0.01U
5/17/2017 Background 0.02J 0.53 40.2 <0.004 U 0.005J 1.40 0.138 0.176 0.05J 0.049 0.015 <0.002 U 0.28 0.1 0.01J
7/18/2017 Background 0.02J 0.51 41.0 0.007J 0.008 J 6.41 0.234 0.97 <0.05U 0.125 0.014 <0.002 U 0.85 0.1 0.01J
4/12/2018 Assessment 0.03J 0.42 43.3 0.01J 0.005J 27.4 0.217 0.094 <0.05U 0.119 0.006 0.002J 3.30 0.1 0.02J
8/21/2018 Assessment 0.03J 0.37 42.6 0.008 J 0.006 J 5.64 0.383 1.237 0.09 0.133 0.011 <0.002 U 0.43 0.1 0.01J
5/1/2019 Assessment 0.02J 0.29 41.7 <0.02U <0.01U 1.75 0.172 0.5725 0.10 0.105 0.01J <0.002 U <04U 0.2J <0.1U
6/12/2019 Assessment 0.02J 0.27 41.3 <0.02U <0.01U 0.697 0.105 0.4098 0.10 0.07J 0.02J <0.002 U <04U 0.2J <0.1U
10/22/2019 Assessment 0.02J 0.33 38.7 <0.02U <0.01U 1.12 0.154 0.333 0.11 0.07J 0.00862 <0.002 U <04U 0.2 <0.1U
3/18/2020 Assessment <0.02U 0.31 38.0 <0.02U <0.01U 2.10 0.121 0.864 0.11 0.08J 0.00808 <0.002 U <04U 0.2J <0.1U
5/6/2020 Assessment <0.02U 0.29 36.7 <0.02U <0.01U 0.886 0.109 0.7374 0.10 0.07J 0.00750 <0.002 U <04U 0.2J <0.1U

Notes:

Mg/L: micrograms per liter

mg/L: milligrams per liter

<: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL) followed by a 'U’ flag.
J: Estimated value. Parameter was detected at concentration below the reporting limit

- -: Not analyzed

pCi/L: picocuries per liter



Table 1: Residence Time Calculation Summary
Mitchell Bottom Ash Ponds

Geosyntec Consultants, Inc.

2020-03 2020-05 2020-10
CCR .. . Groundwater Grour.ldwater Groundwater Groupdwater Groundwater Groupdwater
Management Monitoring Well. Diameter Velocity ReS{dence Velocity RGS{dence Velocity Res1'dence
Unit Well (inches) (ft/year) Time (ft/year) Time (ft/year) Time
(days) (days) (days)
MW-1504 ™1 2.0 2.4 25.6 6.6 9.2 18.1 3.4
MW-1505 %! 2.0 4.3 14.1 7.3 8.4 19.5 3.1
Bottom MW-1506 %! 2.0 4.1 14.7 6.5 9.4 3.9 15.6
Ash MW-1507 2.0 5.4 11.3 12.6 4.8 9.8 6.2
Pond MW-1508 1! 2.0 21.0 2.9 23.4 2.6 17.7 3.4
MW-1509 %! 2.0 9.2 6.6 14.5 4.2 12.8 4.8
MW-1510 ™1 2.0 22.3 2.7 19.1 3.2 15.6 3.9
Notes:

[1] - Sidegradient Well
[2] - Downgradient Well
[3] - Upgradient Well
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APPENDIX 2 - Statistical Analyses

The February and August 2020 statistical analysis summaries concluding that no SSLs were
identified at the CCR unit follow.
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SECTION 1

EXECUTIVE SUMMARY

In accordance with the United States Environmental Protection Agency’s (USEPA’s) regulations
regarding the disposal of coal combustion residuals (CCR) in landfills and surface impoundments
(40 CFR 257.90-257.98, “CCR rule”), groundwater monitoring has been conducted at the Bottom
Ash Pond (BAP), an existing CCR unit at the Mitchell Power Plant located in Moundsville, West
Virginia.

Based on detection monitoring conducted in 2017 and 2018, statistically significant increases
(SSIs) over background were concluded for boron, calcium, chloride, and total dissolved solids
(TDS), at the BAP. An alternative source was not identified following the detection monitoring
events; thus, the BAP has been in assessment monitoring since 2018. During the most recent
assessment monitoring event, completed in May 2019, Appendix III exceedances of boron,
calcium, chloride, pH, sulfate, and TDS were observed, and the unit remained in assessment
monitoring. The statistical summary of the results of the May 2019 sampling event was issued in
a separate report (Geosyntec, 2019). Two assessment monitoring events were conducted at the
BAP in June 2019 and October 2019, in accordance with 40 CFR 257.95. Only the results of the
June and October assessment events are documented in this report.

Prior to conducting the statistical analyses, the groundwater data underwent several validation
tests, including those for completeness, sample tracking accuracy, transcription errors, and
consistent use of measurement units. No data quality issues were identified which would impact
the usability of the data.

The monitoring data were submitted to Groundwater Stats Consulting, LLC for statistical analysis.
Groundwater protection standards (GWPSs) were re-established for the Appendix IV parameters.
Confidence intervals were calculated for Appendix IV parameters at the compliance wells to assess
whether any were present at concentrations above the GWPSs. No statistically significant levels
(SSLs) were identified. In addition, prediction limits were recalculated for Appendix III
parameters. When compared to the revised prediction limits, concentrations for boron, calcium,
chloride, fluoride, sulfate, and TDS remained above background. As a result, either the unit will
remain in assessment monitoring or an alternative source demonstration (ASD) will be conducted
to evaluate if the unit can return to detection monitoring. Certification of the selected statistical
methods by a qualified professional engineer is documented in Attachment A.
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SECTION 2

BOTTOM ASH POND EVALUATION

2.1 Data Validation & QA/OQC

During the assessment monitoring program, two sets of samples were collected for analysis from
each upgradient and downgradient well to meet the requirements of 40 CFR 257.95(b) (June 2019)
and 257.95(d)(1) (October 2019). Samples from the June 2019 event and the October 2019 event
were analyzed for all Appendix III and Appendix IV parameters. A summary of data collected
during these assessment monitoring events may be found in Table 1.

Chemical analysis was completed by an analytical laboratory certified by the National
Environmental Laboratory Accreditation Program (NELAP). Quality assurance and quality
control (QA/QC) samples completed by the analytical laboratory included the use of laboratory
reagent blanks (LRBs), continuing calibration verification (CCV) samples, and laboratory fortified
blanks (LFBs).

The analytical data were imported into a Microsoft Access database, where checks were completed
to assess the accuracy of sample location identification and analyte identification. Where
necessary, unit conversions were applied to standardize reported units across all sampling events.
Exported data files were created for use with the Sanitas™ v.9.6.23 statistics software. The export
file was checked against the analytical data for transcription errors and completeness. No QA/QC
issues were noted which would impact data usability.

2.2 Statistical Analysis

Statistical analyses for the BAP were conducted in accordance with the January 2017 Statistical
Analysis Plan (AEP, 2017), except where noted below. Time series plots and results for all
completed statistical tests are provided in Attachment B.

The data obtained in June and October 2019 were screened for potential outliers; however, no
outliers were identified in either set of data (Attachment B).

2.2.1 Establishment of GWPSs

A GWPS was established for each Appendix IV parameter in accordance with 40 CFR 257.95(h)
and the Statistical Analysis Plan (AEP, 2017). The established GWPS was determined to be the
greater value of the background concentration and the maximum contaminant level (MCL) or risk-
based level specified in 40 CFR 257.95(h)(2) for each Appendix IV parameter. To determine
background concentrations, an upper tolerance limit (UTL) was calculated using pooled data from
the background wells collected during the background monitoring and assessment monitoring
events. Generally, tolerance limits were calculated parametrically with 95% coverage and 95%
confidence. Non-parametric tolerance limits were calculated for beryllium, cadmium, fluoride,
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mercury, selenium, and thallium due to apparent non-normal distributions. Tolerance limits and
the final GWPSs are summarized in Table 2.

2.2.2 Evaluation of Potential Appendix IV SSLs

A confidence interval was constructed for each Appendix IV parameter at each compliance well.
Confidence limits were generally calculated parametrically (o = 0.01); however, non-parametric
confidence limits were calculated in some cases (e.g., when the data did not appear to be normally
distributed or when the non-detect frequency was too high). An SSL was concluded if the lower
confidence limit (LCL) exceeded the GWPS (i.e., if the entire confidence interval exceeded the
GWPS). Calculated confidence limits are shown in Attachment B.

No SSLs were identified at the Mitchell BAP.

2.2.3 Establishment of Appendix III Prediction Limits

Upper prediction limits (UPL) were previously established for all Appendix III parameters
following the background monitoring period (Geosyntec, 2018). Intrawell tests were used to
evaluate potential SSIs for fluoride and sulfate, whereas interwell tests were used to evaluate
potential SSIs for boron, calcium, chloride, pH, and TDS. While interwell prediction limits have
been updated periodically during the assessment monitoring period as sufficient data became
available, this represents the first update to the background dataset for parameters evaluated using
intrawell tests.

Mann-Whitney (Wilcoxon rank-sum) tests were performed to determine whether the newer data
are affected by a release from the BAP. Because the interwell Appendix III limits and the
Appendix IV GWPSs are based on data from upgradient wells which would not be expected to
have been impacted by a release, these tests were used for intrawell Appendix III tests only. Mann-
Whitney tests were used to compare the medians of historical data (June 2016 - July 2017) to the
new compliance samples (through May 2019) for fluoride and sulfate. Results were evaluated to
determine if the medians of the two groups were similar at the 99% confidence level. Where no
significant difference was found, the new compliance data were added to the background dataset.
Where a statistically significant difference was found between the medians of the two groups, the
data were reviewed to evaluate the cause of the difference and to determine if adding newer data
to the background dataset, replacing the background dataset with the newer data, or continuing to
use the existing background dataset was most appropriate. If the differences appeared to have
been caused by a release, then the previous background dataset would have continued to be used.

The complete Mann-Whitney test results and a summary of the significant findings can be found
in Appendix B. Two statistically significant differences were noted which included sulfate at MW-
1506 and MW-1509. Typically, when the test concludes that the medians of the two groups are
significantly different, the background data are not updated to include the newer data but will be
reconsidered in the future. However, in both cases while the medians were slightly different, the
recent reported measurements are similar to historical measurements. Therefore, the background
data were updated along with all other records.
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After the revised background set was established, a parametric or non-parametric analysis was
selected based on the distribution of the data and the frequency of non-detect data. Estimated
results less than the practical quantitation limit (PQL) — i.e., “J-flagged” values — were considered
detections and the estimated results were used in the statistical analyses. Non-parametric analyses
were selected for datasets with at least 50% non-detect data or datasets that could not be
normalized. Parametric analyses were selected for datasets (either transformed or untransformed)
that passed the Shapiro-Wilk / Shapiro-Francia test for normality. The Kaplan-Meier non-detect
adjustment was applied to datasets with between 15% and 50% non-detect data. For datasets with
fewer than 15% non-detect data, non-detect data were replaced with one half of the PQL. The
selected analysis (i.e., parametric or non-parametric) and transformation (where applicable) for
each background dataset are shown in Attachment B.

UPLs were updated using all the historical data through May 2019 to represent background values.
Lower prediction limits (LPLs) were also updated for pH. The updated prediction limits are
summarized in Table 3. Intrawell tests were used to evaluate potential SSIs for fluoride and sulfate,
whereas interwell tests were used to evaluate potential SSIs for boron, calcium, chloride, pH, and
TDS. The UPLs were calculated for a one-of-two retesting procedure; i.e., if at least one sample
in a series of two does not exceed the UPL, then it can be concluded that an SSI has not occurred.
In practice, where the initial result does not exceed the UPL, a second sample will not be collected.
The retesting procedures achieved an acceptably high statistical power to detect changes at
downgradient wells for constituents evaluated using both interwell and intrawell prediction limits.

2.2.4 Evaluation of Potential Appendix III SSIs

The CCR rule allows CCR units to move from assessment monitoring to detection monitoring if
all Appendix III and Appendix IV parameters were at or below background levels for two
consecutive sampling events [40 CFR 257.95(e)]. Since no Appendix IV SSLs were identified,
Appendix III results were analyzed to assess whether concentrations of Appendix III parameters
at the compliance wells exceeded background concentrations.

Data collected during the June 2019 and October 2019 assessment monitoring events from each
compliance well were compared to the prediction limits to assess whether the results are above
background values. The results from these events and the prediction limits are summarized in
Table 4. The following exceedances of the upper prediction limits (UPLs) were noted:

e Boron concentrations exceeded the interwell UPL of 1.36 mg/L at MW-1505 (7.79 mg/L
and 7.37 mg/L), MW-1506 (5.27 mg/L and 4.49 mg/L), MW-1507 (8.41 mg/L and 8.39
mg/L), MW-1509 (8.37 mg/L and 8.02 mg/L), and MW-1510 (8.50 mg/L and 9.30 mg/L).

e Calcium concentrations exceeded the interwell UPL of 242 mg/L at MW-1505 (279 mg/L
and 285 mg/L), MW-1506 (265 mg/L and 293 mg/L), MW-1507 (257 mg/L and 273
mg/L), MW-1509 (273 mg/L and 273 mg/L), and MW-1510 (266 mg/L and 259 mg/L).
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e Chloride concentrations exceeded the interwell UPL of 238 mg/L at MW-1505 (261 mg/L
and 260 mg/L), MW-1506 (315 mg/L and 364 mg/L), MW-1507 (279 mg/L and 295
mg/L), MW-1509 (311 mg/L and 297 mg/L), and MW-1510 (293 mg/L and 283 mg/L).

e Fluoride concentrations exceeded the intrawell UPL of 0.10 mg/L at MW-1510 (0.11
mg/L).

e Sulfate concentrations exceeded the intrawell UPL of 408 mg/L at MW-1505 (455 mg/L).

e TDS concentrations exceeded the interwell UPL of 1194 mg/L at MW-1505 (1450 mg/L
and 1480 mg/L), MW-1506 (1370 mg/L and 1330 mg/L), MW-1507 (1340 mg/L and 1360
mg/L), MW-1509 (1410 mg/L and 1420 mg/L), and MW-1510 (1430 mg/L and 1360
mg/L).

Based on these results, concentrations of Appendix III parameters exceeded background levels at
compliance wells at the Mitchell BAP during assessment monitoring. As a result, the Mitchell
BAP CCR unit will remain in assessment monitoring.

2.3 Conclusions

A semi-annual assessment monitoring event was conducted in accordance with the CCR Rule.
The laboratory and field data were reviewed prior to statistical analysis, with no QA/QC issues
identified that impacted data usability. GWPSs were re-established for the Appendix IV
parameters. A confidence interval was constructed at each compliance well for each Appendix IV
parameter; SSLs were concluded if the entire confidence interval exceeded the GWPSs. No SSLs
were identified.

Revised prediction limits were calculated for Appendix III parameters. Interwell tests were used
to evaluate potential SSIs for boron, calcium, chloride, pH, and TDS, whereas intrawell tests were
used to evaluate potential SSIs for fluoride and sulfate. Prediction limits were recalculated using
a one-of-two retesting procedure. The Appendix III results were evaluated to assess whether
concentrations of Appendix III parameters exceeded background levels. Boron, calcium, chloride,
fluoride, sulfate, and TDS results exceeded background levels at select downgradient wells.

Based on this evaluation, either the Mitchell BAP CCR unit will remain in assessment monitoring
or an ASD will be conducted to evaluate if the unit can return to detection monitoring.
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TABLES



Table 1 - Groundwater Data Summary

Mitchell - Bottom Ash Pond

Geosyntec Consultants, Inc.

MW-1504 MW-1505 MW-1506 MW-1507 MW-1508 MW-1509 MW-1510
Component Unit
6/11/2019 10/22/2019 6/11/2019 10/22/2019 6/11/2019 10/22/2019 6/11/2019 10/22/2019 6/12/2019 10/22/2019 6/11/2019 10/22/2019 6/12/2019 10/22/2019
Antimony ug/L 0.100 U 0.0600 0.0300J 0.0300 0.0300 J 0.0300 0.0300J 0.0300 0.100 U 0.0500 0.0300J 0.0300 0.0200 J 0.0200
Arsenic pg/L 0.240 0.290 0.280 0.340 0.420 0.370 0.240 0.450 0.410 0.350 0.280 0.370 0.270 0.330
Barium ug/L 33.5 37.0 49.3 49.9 49.8 52.7 52.2 54.8 35.2 34.8 48.6 47.2 41.3 38.7
Beryllium pg/L 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U
Boron mg/L 0.040J 0.02 7.79 7.37 5.27 4.49 8.41 8.39 0.679 0.860 8.37 8.02 8.50 9.30
Cadmium pg/L 0.0500 U 0.0300 0.0300J 0.0300 0.0100 J 0.0200 0.0300J 0.0300 0.0300 J 0.0300 0.0200J 0.0100 0.0500 U 0.0500 U
Calcium mg/L 183 196 279 285 265 293 257 273 209 212 273 273 266 259
Chloride mg/L 78.5 85.9 261 260 315 364 279 295 163 168 311 297 293 283
Chromium pg/L 0.0500 J 0.399 0.849 0.450 1.11 0.708 0.315 1.51 0.590 1.20 1.47 1.22 0.697 1.12
Cobalt pg/L 0.0400 J 0.475 0.155 0.143 0.290 0.167 0.160 0.343 0.419 0.521 0.0970 0.164 0.105 0.154
Combined Radium pCi/L 0.261 0.613 0.526 0.759 1.01 0.997 1.45 0.952 0.295 1.49 0.559 1.44 0.410 0.333
Fluoride mg/L 0.170 0.150 0.0300 J 0.0300 0.0500J 0.0400 0.0700 0.0800 0.0800 0.0900 0.130 0.150 0.100 0.110
Lead pg/L 0.100 U 0.200 U 0.0400 J 0.200 U 0.234 0.100 0.100 U 0.239 0.336 0.200 0.0500 J 0.0800 0.0700J 0.0700
Lithium mg/L 0.0300 U 0.00448 0.0100 J 0.00534 0.0300 U 0.00873 0.0100 J 0.00814 0.0300 U 0.00485 0.0200 J 0.00911 0.0200J 0.00862
Mercury mg/L 0.00500 U 0.00500 U 0.00500 U 0.00500 U 0.00500 U 0.00500 U 0.00300 J 0.00300 0.00500 U 0.00500 U 0.00500 U 0.00500 U 0.00500 U 0.00500 U
Molybdenum pg/L 2.00 U 2.00 U 0.700J 2.00 U 0.400J 2.00 0.400J 2.00 U 2.00 U 0.600 2.00 U 2.00 U 2.00 U 2.00 U
Selenium pg/L 0.700 0.0500 0.400 0.100 0.0400J 0.0400 0.0400 J 0.0800 0.200 0.300 0.200 0.300 0.200J 0.200
Total Dissolved Solids mg/L 829 801 1450 1480 1370 1330 1340 1360 988 991 1410 1420 1430 1360
Sulfate mg/L 261 242 404 455 335 354 349 369 285 309 432 468 469 483
Thallium ug/L 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U
pH SU 7.60 7.30 7.70 7.20 7.80 7.40 7.80 7.40 7.10 7.30 7.80 7.30 6.90 7.20

Notes:

pg/L: micrograms per liter

mg/L: milligrams per liter

pCi/L: picocuries per liter

SU: standard unit

U: Parameter was not present in concentrations above the method detection limit and is reported as the reporting limit

J: Estimated value. Parameter was detected in concentrations below the reporting limit
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Table 2: Groundwater Protection Standards

Mitchell Plant - Bottom Ash Pond

Geosyntec Consultants, Inc.

Constituent Name MCL CCR Rule-Specified Background Limit GWPS
Antimony, Total (mg/L) 0.006 0.00005 0.006
Arsenic, Total (mg/L) 0.01 0.0019 0.01
Barium, Total (mg/L) 2 0.056 2
Beryllium, Total (mg/L) 0.004 0.00006 0.004
Cadmium, Total (mg/L) 0.005 0.00009 0.005
Chromium, Total (mg/L) 0.1 0.0021 0.1
Cobalt, Total (mg/L) n/a 0.006 0.0032 0.006
Combined Radium, Total (pCi/L) 5 2.16 5
Fluoride, Total (mg/L) 4 0.25 4
Lead, Total (mg/L) 0.015 0.0034 0.015
Lithium, Total (mg/L) n/a 0.04 0.014 0.04
Mercury, Total (mg/L) 0.002 0.000008 0.002
Molybdenum, Total (mg/L) n/a 0.1 0.0017 0.1
Selenium, Total (mg/L) 0.05 0.0009 0.05
Thallium, Total (mg/L) 0.002 0.0002 0.002

Notes:

Grey cell indicates calculated UTL is higher than MCL.

MCL = Maximum Contaminant Level
RSL = Regional Screening Level
GWPS = Groundwater Protection Standard

Calculated UTL (Upper Tolerance Limit) represents site-specific background values.
The higher of the calculated UTL or MCL/Rule-Specified Level is used as the GWPS.



Table 3: Revised Prediction Limits Geosyntec Consultants, Inc.

Parameter Units Limit Type MW-1504 | MW-1505 [ MW-1506 | MW-1507 | MW-1508 | MW-1509 | MW-1510
Boron mg/L UPL 1.36
Calcium mg/L UPL 242
Chloride mg/L UPL 238
Fluoride mg/L UPL 0275 | 003 | o1 | o009 | o1 | o017 [ o1
pH SU UPL 8.2
pH SU LPL 6.9
Sulfate mg/L UPL 4617 | 408 | 369 | 373 | 325 | 480 | 497
Total Dissolved Solids| mg/L UPL 1194

Notes:
UPL: Upper prediction limit
LPL: Lower prediction limit



Table 4: Appendix III Data Summary
Mitchell Plant - Bottom Ash Pond

Geosyntec Consultants, Inc.

. . MW-1505 MW-1506 MW-1507 MW-1509 MW-1510
Parameter Units Description
6/11/2019 | 10/22/2019 | 6/11/2019 | 10/22/2019 | 6/11/2019 | 10/22/2019 | 6/11/2019 | 10/22/2019 | 6/11/2019 | 10/22/2019
Interwell Background Value (UPL) 1.36
Boron mg/L - —
Detection Monitoring Result 779 | 737 | 527 | 449 | 841 | 839 837 | 8.2 850 | 930
. Interwell Background Value (UPL) 242
Calcium mg/L - —
Detection Monitoring Result 279 | 285 | 265 | 293 | 257 [ 273 273 | 273 266 | 259
Chloride mg/L Interwell Backgrognd .Value (UPL) 238
Detection Monitoring Result 2601 | 260 315 | 364 279 | 295 311 | 297 293 | 283
. Intrawell Background Value (UPL) 0.03 0.10 0.09 0.17 0.10
Fluoride mg/L - —
Detection Monitoring Result 003J | 003 005] | 0047 007 | 008 013 | 015 010 | o1
Interwell Background Value (UPL) 8.2
pH SU Interwell Background Value (LPL) 6.9
Detection Monitoring Result 7.7 | 7.2 7.8 | 7.4 7.8 | 7.4 7.8 | 73 6.9 | 7.2
Intrawell Background Value (UPL) 408 369 373 489 497
Sulfate mg/L - —
Detection Monitoring Result 404 | 455 335 | 354 3490 | 369 432 | 468 469 | 483
1194
Total Dissolved Solids | mg/L Interwell ].Backgrognd.Value (UPL)
Detection Monitoring Result 1450 | 1480 | 1370 | 1330 | 1340 | 1360 1410 | 1420 1430 | 1360

Notes:
UPL: Upper prediction limit
LPL: Lower prediction limit

Bold values exceed the background value.

Background values are shaded gray.
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ATTACHMENT A

Certification by Qualified Professional Engineer



Certification by Qualified Professional Engineer

I certify that the selected and above described statistical method is appropriate for evaluating the

groundwater monitoring data for the Mitchell Bottom Ash Pond CCR management area and that
the requirements of 40 CFR 257.93(f) have been met.
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ATTACHMENT B
Statistical Analysis Output



GROUNDWATER STATS
CONSULTING

(1 :
iEkL X +k xS
January 10, 2020 ‘. m (x mi X

)/ (x (n)

‘m.bl 3))

Geosyntec Consultants
Attn: Ms. Allison Kreinberg
941 Chatham Lane, #103
Columbus, OH 43221

RE: Mitchell Bottom Ash Pond (BAP) — Background Update & Assessment Report 2019
Dear Ms. Kreinberg,

Groundwater Stats Consulting, formerly the statistical consulting division of Sanitas
Technologies, is pleased to provide the background update and evaluation of
groundwater data for the Fall 2019 sample event for American Electric Power Company's
Mitchell Bottom Ash Pond. The analysis complies with the federal rule for the Disposal of
Coal Combustion Residuals from Electric Utilities (CCR Rule, 2015) as well as with the
USEPA Unified Guidance (2009).

Sampling at each of the wells below began at Mitchell Bottom Ash Pond for the CCR
program in 2016. The monitoring well network, as provided by Geosyntec Consultants,
consists of the following: upgradient wells MW-1504 and MW-1508; and downgradient
wells MW-1505, MW-1506, MW-1507, MW-1509 and MW-1510.

Data were sent electronically, and the statistical analysis was conducted according to the
Statistical Analysis Plan and screening evaluation prepared by GSC and approved by Dr.
Kirk Cameron, PhD Statistician with MacStat Consulting, primary author of the USEPA
Unified Guidance, and Senior Advisor to GSC.

The CCR program consists of the following constituents:

o Appendix Il (Detection Monitoring) - boron, calcium, chloride, fluoride,
pH, sulfate, and TDS; and
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o Appendix IV (Assessment Monitoring) — antimony, arsenic, barium,
beryllium, cadmium, chromium, cobalt, combined radium 226 + 228,
fluoride, lead, lithium, mercury, molybdenum, selenium, and thallium.

Time series graphs and box plots for Appendix Il and IV parameters are provided for all
wells and constituents; and are used to evaluate concentrations over the entire record as
well as view variation within and across wells (Figures A and B). All data were initially
screened for outliers and trends in December 2017. As a result of that screening, the
statistical methods implemented at this site are listed below:

Summary of Statistical Method:

1) Intrawell prediction limits, combined with a 1-of-2 resample plan for fluoride and
sulfate; and

2) Interwell prediction limits combined with a 1-of-2 resample plan for boron,
calcium, chloride, pH, and TDS.

Parametric prediction limits are utilized when the screened historical data follow a normal
or transformed-normal distribution. When data cannot be normalized or the majority of
data are nondetects, a nonparametric test is utilized. The distribution of data is tested
using the Shapiro-Wilk/Shapiro-Francia test for normality. After testing for normality and
performing any adjustments as discussed below (US EPA, 2009), data are analyzed using
either parametric or non-parametric prediction limits.

e No statistical analyses are required on wells and analytes containing 100%
nondetects (USEPA Unified Guidance, 2009, Chapter 6).

e When data contain <15% nondetects in background, simple substitution of one-
half the reporting limit is utilized in the statistical analysis. The reporting limit
utilized for nondetects is the practical quantification limit (PQL) as reported by the
laboratory.

e When data contain between 15-50% nondetects, the Kaplan-Meier nondetect
adjustment is applied to the background data. This technique adjusts the mean
and standard deviation of the historical concentrations to account for
concentrations below the reporting limit.

e Nonparametric prediction limits are used on data containing greater than 50%
nondetects.
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Background Update — Appendix Ill Parameters — December 2019

Prior to updating background data, samples were re-evaluated for all wells for intrawell
parameters and all upgradient wells for interwell parameters using Tukey's outlier test and
visual screening with the May 2019 samples (Figure C). When values are identified as
outliers, they are flagged in the database with “0” and are deselected prior to construction
of statistical limits. Tukey's test identified a few new outliers during this screening,
however, none of these values appeared to be in error or significantly different enough
to warrant flagging. While Tukey's test did not identify the highest values for chromium
and molybdenum in wells MW-1505 and MW-1510 (as a result of the natural log
transformation), these values were significantly higher than the remaining measurements
at these wells and did not appear to represent the populations at these wells. These values
were flagged in the database. A list of all flagged outliers follows this letter. Additionally,
flagged data are displayed in a lighter font and as a disconnected symbol on the time
series reports, as well as in a lighter font on the accompanying data pages.

For constituents requiring intrawell prediction limits, the Mann-Whitney (Wilcoxon Rank
Sum) test was used to compare the medians of historical data through July 2017 to the
new compliance samples at each well through May 2019 to evaluate whether the groups
are statistically different at the 99% confidence level, in which case background data may
be updated with compliance data (Figure D). Two statistically significant differences were
noted which included sulfate at wells MW_1506 and MW1509.

Typically, when the test concludes that the medians of the two groups are significantly
different, particularly in the downgradient wells, the background are not updated to
include the newer data but will be reconsidered in the future. However, in both cases while
the medians were slightly different, the recent reported measurements are similar to
historical measurements and, therefore, were updated at this time along with all other
records. A summary of these results follows this letter and the test results are included
with the Mann Whitney test section at the end of this report.

Intrawell prediction limits using all historical data through May 2019, combined with a
1-of-2 resample plan, were constructed for fluoride and sulfate (Figure E).

For parameters tested using interwell analyses, the Sen’s Slope/Mann-Kendall trend test
was used on upgradient wells to determine whether concentrations are statistically
increasing, decreasing or stable (Figure F). No statistically significant increasing or
decreasing trends were noted except for: chloride decreasing in upgradient well MW-
1508 and pH increasing in upgradient well MW-1504.
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The magnitude of these trends, however, is low relative to the average concentrations in
these wells. Therefore, no adjustments were required at this time. A summary of these
results is included with the trend tests.

Interwell prediction limits, combined with a 1-of-2 resample plan, were updated using all
available data from upgradient wells through May 2019 for boron, calcium, chloride, pH,
and TDS (Figure G). Interwell prediction limits pool upgradient well data to establish a
background limit for an individual constituent. A summary table of the updated limits may
be found following this letter in the Prediction Limit Summary Tables.

Evaluation of Appendix IV Parameters

Tolerance limits were used to calculate background limits from all available pooled
upgradient well data for Appendix IV parameters with a target of 95% confidence and
95% coverage to determine the background level for each constituent (Figure H).
Background data are screened for outliers and extreme trending patterns that would lead
to artificially elevated statistical limits. Any flagged values may be seen on the Outlier
Summary following this letter.

For parametric limits the target is 95% confidence and 95% coverage. The confidence
and coverage levels for nonparametric tolerance limits are dependent upon the number
of background samples. These limits were compared to the Maximum Contaminant Levels
(MCLs) and CCR-Rule specified levels in the Groundwater Protection Standards (GWPS)
table following this letter to determine the highest limit for use as the GWPS in the
Confidence Interval comparisons (Figure ).

Confidence intervals were then constructed on downgradient wells for each of the
Appendix IV parameters using the highest limit of the MCL, CCR-Rule specified levels, or
background as discussed above (Figure J). Only when the entire confidence interval is
above a GWPS is the well/constituent pair considered to exceed its respective standard.
No exceedances were noted at any of the downgradient wells. A summary of the
confidence interval results follows this letter.
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Thank you for the opportunity to assist you in the statistical analysis of groundwater
quality for the Mitchell Bottom Ash Pond. If you have any questions or comments, please
feel free to contact me.

For Groundwater Stats Consulting,

Easton Rayner
Groundwater Analyst

W%OJW&W&/L/

Kristina L. Rayner
Groundwater Statistician
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Constituent: Selenium, total Analysis Run 12/27/2019 9:59 AM  View: All Data

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Total Dissolved Solids [TDS] Analysis Run 12/27/2019 9:59 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Antimony, total Analysis Run 12/27/2019 10:00 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Barium, total ~Analysis Run 12/27/2019 10:00 AM  View: All Data
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Constituent: Arsenic, total Analysis Run 12/27/2019 10:00 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Beryllium, total Analysis Run 12/27/2019 10:00 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Sanitas™ v.9.6.24 . UG

mg/L

Sanitas™ v.9.6.24 . UG

mg/L

20

400

Box & Whiskers Plot

|_

Constituent: Boron, total ~ Analysis Run 12/27/2019 10:00 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Calcium, total  Analysis Run 12/27/2019 10:01 AM  View: All Data

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Cadmium, total ~ Analysis Run 12/27/2019 10:00 AM  View: All Data
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Constituent: Chloride, total Analysis Run 12/27/2019 10:01 AM  View: All Data

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Combined Radium 226 + 228 Analysis Run 12/27/2019 10:01 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Cobalt, total Analysis Run 12/27/2019 10:01 AM  View: All Data

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Fluoride, total Analysis Run 12/27/2019 10:01 AM  View: All Data

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Lead, total Analysis Run 12/27/2019 10:01 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Mercury, total  Analysis Run 12/27/2019 10:01 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Lithium, total Analysis Run 12/27/2019 10:01 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Molybdenum, total  Analysis Run 12/27/2019 10:01 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Sulfate, total Analysis Run 12/27/2019 10:01 AM  View: All Data Constituent: Thallium, total  Analysis Run 12/27/2019 10:01 AM  View: All Data
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Constituent: Total Dissolved Solids [TDS] Analysis Run 12/27/2019 10:01 AM  View: All Data
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP




Outlier Summary

Mitchell B,
AP Cli
lient: Ge

: Geosyntec
Data: Mitchell BAP  Pril
rinted 12/27,
12019, 9:
, 9:57 AM
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Interwell Outlier Analysis - Significant Results

Mitchell BAP  Client: Geosyntec ~ Data: Mitchell BAP  Printed 12/23/2019, 12:35 PM

Distribution Normality Test

Alpha N Mean Std. Dev.
ShapiroWilk

NaN 28 7.201 0.2947 In(x)

Well Outlier  Value(s) Date(s Method

Constituent
n/aw/com... NP

pH, field (SU) MW_1504,M... Yes 8.01,8.18



Constituent

Boron, total (mg/L)
Calcium, total (mg/L)
Chloride, total (mg/L)
pH, field (SU)

Total Dissolved Solids [TDS] (m...

Well

MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...

Interwell Outlier Analysis - All Results

Mitchell BAP
Outlier  Value(s)
No n/a
No n/a
No n/a
Yes 8.01,8.18
No n/a

Client: Geosyntec

Date(s)

n/a w/com...
n/a w/com...
n/a w/com...
n/a w/icom...

n/a w/com...

Data: Mitchell BAP  Printed 12/23/2019, 12:35 PM

Method
NP
NP
NP
NP
NP

Alpha
NaN
NaN
NaN
NaN
NaN

N

28
28
28
28
28

Std. Dev.
0.4236
12.15
61.33
0.2947
98.35

Distribution

In(x)
X6
In(x)
In(x)
xA2

Normality Test
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
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Tukey's Outlier Screening, Pooled Background
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Constituent: Boron, total
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Data: Mitchell BAP

Tukey's Outlier Screening, Pooled Background
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Constituent: Chloride, total

Data: Mitchell BAP

10/22/19

n=28

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 960.9, low
cutoff = 0.00007277, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:33 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec

n=28

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 2541, low
cutoff = 7.688, based
on IQR multiplier of 3.

Analysis Run 12/23/2019 12:33 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec
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Tukey's Outlier Screening, Pooled Background
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Constituent: Calcium, total
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Data: Mitchell BAP

Tukey's Outlier Screening, Pooled Background

MW_1504,MW_1508

X

6/13/16

2/13/17

10/16/17

6/18/18

2/18/19

10/22/19

n=28

No outliers found.
Tukey's method select-
ed by user.

Data were x"6 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 253.9, low
cutoff = -186.6, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:33 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec

n=28

Outliers are drawn as
solid.

Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 7.868, low
cutoff = 6.501, based
on IQR multiplier of 3.

Constituent: pH, field Analysis Run 12/23/2019 12:34 PM  View: Interwell Alll

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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Tukey's Outlier Screening, Pooled Background
MW_1504,MW_1508

2000 ez
No outliers found.
Tukey's method select-
ed by user.
1600 Data were square trans-
formed to achieve best
W statistic (graph shown
in original units).
High cutoff = 1418, low
cutoff = 122.6, based
1200 &> on IQR multtiplier of 3.
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Constituent: Total Dissolved Solids [TDS] Analysis Run 12/23/2019 12:34 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Constituent

Fluoride, total (mg/L.
Fluoride, total (mg/L.
Fluoride, total (mg/L,

)
)
)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Sulfate, total (mg/L
Sulfate, total (mg/L.
Sulfate, total
Sulfate, total
Sulfate, total
Sulfate, total

Sulfate, total

)
)
mg/L)
mg/L)
mg/L)
mg/L)

)

mg/L.

Well Outlier
MW_1504 (bg)No
MW_1505  n/a
MW_1506  No
MW_1507  No
MW_1508 (bg)No
MW_1509  No
MW_1510  No
MW_1504 (bg)No
MW_1505  No
MW_1506  No
MW_1507  No
MW_1508 (bg)No
MW_1509  No
MW_1510  No

Value(s)
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Date(s)
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Data: Mitchell BAP  Printed 12/23/2019, 12:37 PM

Method
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP

Alpha
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN

N

Mean
0.2007
0.07929
0.07929
0.06571
0.08286
0.1264
0.07786
345.7
353.6
321.6
3271
302.3
426.4
376.3

Std. Dev.
0.03293
0.03407
0.02674
0.01284
0.01139
0.0253
0.02359
54.46
46.87
22.88
24.02
10.15
30.14
62.34

Intrawell Outlier Analysis - All Results (No Significant)

Distribution

x"2
unknown
xN(1/3)
In(x)
sqrt(x)
xM

In(x)

x"6

In(x)
sqrt(x)

Normality Test
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
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Tukey's Outlier Screening
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Constituent: Fluoride, total
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Mitchell BAP  Client: Geosyntec

2/18/19 10/22/19

Tukey's Outlier Screening

MW_1506

0.088

—

0.066

0.044

0.022

AN
\\!\

0

6/14/16

Constituent: Fluoride, total

2114117 10117117 6/19/18

Mitchell BAP  Client: Geosyntec

2/19/19 10/22/19

Data: Mitchell BAP

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were square trans-
formed to achieve best
W statistic (graph shown
in original units).

High cutoff = 0.3665,
low cutoff = -0.2239,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
Data: Mitchell BAP

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.4243,
low cutoff = 0.0005341,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
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Tukey's Outlier Screening

MW_1505

0.088 \
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0.022
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6/14/16

Constituent: Fluoride, total
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mg/L

2114117 1017117 6/19/18

2/19/19 10/22/19

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1507

0.088

A

0.066 x

0.044

0.022

0

6/14/16

Constituent: Fluoride, total

2114117 1017117 6/19/18

Mitchell BAP  Client: Geosyntec

2/19/19 10/22/19

Data: Mitchell BAP

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.1112,
low cutoff = 0.03778,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
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0.1

0.06

0.04

0.02

0

6/14/16

Constituent: Fluoride, total

0.2
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0.08

0.04

0
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Constituent: Fluoride, total

Tukey's Outlier Screening
MW_1508 (bg)

2114117 1017117 6/19/18 2/19/19

Tukey's Outlier Screening
MW_1510

N /T

A
\NAVZ

2114117 10117117 6/19/18 2/19/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.1474,
low cutoff = 0.04286,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.6086,
low cutoff = 0.009, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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0.2

Tukey's Outlier Screening
MW_1509

0.16 4

0.12

0.08

0.04

0
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Constituent: Fluoride, total

1017117

6/19/18

2/19/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were x*4 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 0.2038,
low cutoff = -0.1829,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll

Mitchell BAP  Client: Geosyntec

Tukey's Outlier Screening
MW_1504 (bg)

Data: Mitchell BAP
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/
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VAN
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0

6/13/16

Constituent: Sulfate, total

10/16/17

6/18/18

2/18/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were x"6 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 480.9, low
cutoff = -449.2, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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Constituent: Sulfate, total
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6/14/16

Constituent: Sulfate, total

Tukey's Outlier Screening
MW_1505

2114117 1017117

6/19/18

Tukey's Outlier Screening

MW_15

07

2/19/19

Data: Mitchell BAP

N

\r/

N

2114117 10117117

6/19/18

2/19/19

Data: Mitchell BAP

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 823.9, low
cutoff = 154.9, based
on IQR multiplier of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were cube transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 427.1, low
cutoff = -189.3, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec
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Constituent: Sulfate, total

Tukey's Outlier Screening
MW_1506

s/o_

2114117 1017117 6/19/18 2/19/19

Tukey's Outlier Screening
MW_1508 (bg)

R

2114117 1017117 6/19/18 2/19/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 512.4, low
cutoff = 176.4, based
on IQR multiplier of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were square trans-
formed to achieve best
W statistic (graph shown
in original units).

High cutoff = 354.9, low
cutoff = 237.3, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Tukey's Outlier Screening
MW_1509

T

500

400 MW
<

300

200

100

0
6/14/16

2114117 1017117 6/19/18 2/19/19 10/22/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 594.5, low
cutoff = 307.5, based
on IQR multiplier of 3.

Constituent: Sulfate, total Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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mg/L

Tukey's Outlier Screening
MW_1510
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6/14/16 2114117 1011
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2/19/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 1231, low
cutoff = 115.8, based
on IQR multiplier of 3.

Constituent: Sulfate, total Analysis Run 12/23/2019 12:36 PM  View: Intrawell Alll

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP



Appendix IV Outlier Analysis - Significant Results

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP  Printed 12/23/2019, 12:44 PM

Constituent Well Outlier  Value(s) Date(s Method Alpha N Mean Std. Dev. Distribution Normality Test
Mercury, total (mg/L) MW_1504,M... Yes 0.000008 n/aw/com... NP NaN 26 0.000... 0.0000... In(x) ShapiroWilk



Constituent
Antimony, total (mg/L)

Arsenic, total (mg/L)

Barium, total (mg/L)

Beryllium, total (mg/L)

Cadmium, total (mg/L)

Chromium, total (mg/L)

Cobalt, total (mg/L)

Combined Radium 226 + 228 (pCi/L)
Fluoride, total (mg/L)

Lead, total (mg/L)

Lithium, total (mg/L)

Mercury, total (mg/L)

Molybdenum, total (mg/L)

Selenium, total (mg/L)

Thallium, total (mg/L)

Antimony, total (mg/L)

Antimony, total (mg/L)

Antimony, total (mg/L)

Antimony, total (mg/L)

Antimony, total (mg/L)

Arsenic, total (mg/L)

Arsenic, total (mg/L)

Arsenic, total (mg/L)

Arsenic, total (mg/L)

Arsenic, total (mg/L)

Barium, total (mg/L
Barium, total (mg/L.

Barium, total (mg/L

Barium, total (mg/L.
Barium, total (mg/L)
Beryllium, total (mg/L)
Beryllium, total (mg/L)
Beryllium, total (mg/L)
L)
mg/L)

Beryllium, total (mg/!

(
Beryllium, total (
Cadmium, total (mg/L)

Cadmium, total (mg/L)

Cadmium, total (mg/L)

Cadmium, total (mg/L)

Cadmium, total (mg/L)

Chromium, total (mg/L)

Chromium, total (mg/L)

Chromium, total (mg/L)

Chromium, total (mg/L)

Chromium, total (mg/L)

Cobalt, total (mg/L)

Cobalt, total (mg/L)

Cobalt, total (mg/L)

Cobalt, total (mg/L)

Cobalt, total (mg/L)

Combined Radium 226 + 228 (pCi/L)
Combined Radium 226 + 228 (pCilL.
Combined Radium 226 + 228 (pCil/L.
Combined Radium 226 + 228 (pCilL.
Combined Radium 226 + 228 (pCilL.
Fluoride, total (mg/L)

)
)
)
)

Fluoride, total (mg/L)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Lead, total (mg/L)
Lead, total (mg/L)
Lead, total (mg/L)
Lead, total (mg/L)
Lead, total (mg/L)
Lithium, total (mg/L)
Lithium, total (mg/L)
Lithium, total (mg/L)
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Well

MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...
MW_1504,M...

MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507

Mitchell BAP  Client: Geosyntec

Outlier
No
No
No
n/a
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
n/a
No
No
No
No
No
No
No
No
No

Value(s)
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
0.000008
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Date(s

n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...
n/a w/com...

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Data: Mitchell BAP  Printed 12/23/2019, 12:44 PM

Method
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP

Alpha
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN

N

26
26
26
26
26
26
26
25
28
26
26
26
26
26
26
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
12
13
12

Mean Std. Dev. Distribution
0.000... 0.0000... x*(1/3)
0.000... 0.0004041 In(x)
0.04149 0.006228 In(x)
0.000... 0.0000... unknown
0.000...  0.0000... In(x)
0.000... 0.0005801 x*(1/3)
0.000... 0.0008375 In(x)
0.6592  0.5945 In(x)
0.1418  0.0647 In(x)
0.000... 0.0006739 In(x)
0.00809 0.004519 normal
0.000... 0.0000... In(x)
0.000... 0.0004126 In(x)
0.000... 0.0003154 x*(1/3)
0.000... 0.0000... In(x)
0.000... 0.0000... In(x)
0.000... 0.0000... In(x)
0.000... 0.0000... normal
0.000... 0.0000175 unknown
0.000... 0.0000... normal
0.00099 0.0009835 In(x)
0.000... 0.0003885 In(x)
0.001845 0.001442 x*(1/3)
0.000... 0.0001218 In(x)
0.000... 0.0001504 x*(1/3)
0.05242 0.009996 In(x)
0.05828 0.006931 In(x)
0.07286 0.0177 In(x)
0.05705 0.006493 x5
0.04329 0.003881 In(x)
0.000... 0.0000402 unknown
0.000... 0.0000... x*(1/3)
0.000... 0.0000... x*(1/3)
0.000...  0.0000179 In(x)
0.000... 0.0000... In(x)
0.00003 0.0000... unknown
0.000... 0.0000... x*(1/3)
0.000... 0.0000... In(x)
0.000016 0.0000... x*(1/3)
0.000...  0.0000... In(x)
0.00642 0.008958 In(x)
0.001926 0.001265 In(x)
0.009103 0.006975 sqrt(x)

|

|

0.001411 0.001142 In(x)
0.003849 0.007334 In(x)
0.000... 0.0007459 In(x)
0.000... 0.0003431 sqrt(x)
0.001842 0.001481 x~(1/3)
0.000... 0.0001376 In(x)
0.000... 0.0000... sqrt(x)
0.7765 0.3542 xM(1/3)
0.8521 05928  In(x)
1169 05828  In(x)
0.9842 06713  In(x)
0.6986 0.4356  sqrt(x)
0.07929 0.03407
0.07929 0.02674  x*(1/3)
0.06571 0.01284  In(x)
0.1264  0.0253 x4
0.07786 0.02359  In(x)
0.000... 0.001057 In(x)
0.000... 0.0003173 x*(1/3)
0.001746 0.001597 x~(1/3)
0.000... 0.0000... In(x)
0.000152 0.0000... In(x)
0.009334 0.003674 In(x)
0.01252 0.004054 sqrt(x)
0.0144  0.004737 In(x)

n
n

unknown

Normality Test
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk



Constituent

Lithium, total (mg/L)
Lithium, total (mg/L)
Mercury, total (mg/L)
)
)
Mercury, total (mg/L)

Mercury, total (mg/L.
Mercury, total (mg/L.
(
Mercury, total (mg/L)
Molybdenum, total (mg/L)
Molybdenum, total (mg/L)
Molybdenum, total (mg/L)
Molybdenum, total (mg/L)
Molybdenum, total (mg/L)
Selenium, total (mg/L)
Selenium, total (mg/L)
Selenium, total (mg/L)
Selenium, total (mg/L)
Selenium, total (mg/L)
Thallium, total (mg/L)
Thallium, total (mg/L)
Thallium, total (mg/L)
Thallium, total (mg/L)
Thallium, total (mg/L)

Appendix IV Outlier Analysis - Significant Results

well
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510

Mitchell BAP  Client: Geosyntec

Outlier
No
No
n/a
No
No
n/a
n/a
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Value(s)
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Date(s)
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Data: Mitchell BAP  Printed 12/23/2019, 12:44 PM

Method
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP

Alpha
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN

N

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
12
13
13
13
13

Mean Std. Dev. Distribution
0.01331 0.005495 normal
0.01159 0.004465 normal
0.000... 0.0000... unknown
0.000... 5.4e-7 In(x)
0.000... 0.0000... In(x)
0.000... 1.9e-7 unknown
0.000... 1.4e-7 unknown
0.001673 0.001815 In(x)
0.000... 0.0005515 In(x)
0.003038 0.003355 In(x)
0.000... 0.0003284 sqrt(x)
0.000... 0.000794 In(x)
0.000... 0.000266 sqrt(x)
0.000... 0.0000... In(x)
0.000... 0.0002139 x*(1/3)
0.000... 0.0000... normal
0.000...  0.0000563 In(x)
0.000... 0.0000... In(x)

0.000... 0.0000... In(x)
0.000... 0.0000... In(x)
0.000... 0.0000... In(x)

(
(
n(x
(
(

0.000... 0.0000... In(x)

Page 2

Normality Test
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk
ShapiroWilk



Sanitas™ v.9.6.24 . UG

mg/L

0.0001

MW_1504,MW_1508

Tukey's Outlier Screening, Pooled Background

0.00008

0.00006 +—=>

Sanitas™ v.9.6.24 . UG

mg/L

n=26

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.0002164,
low cutoff = 2.1e-7, based
on IQR multtiplier of 3.

n=26

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0974,
low cutoff = 0.01752,
based on IQR multiplier
of 3.
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Analysis Run 12/23/2019 12:39 PM  View: AIV

Data: Mitchell BAP
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Tukey's Outlier Screening, Pooled Background
MW_1504,MW_1508

0.002 n=26
No outliers found.
Tukey's method select-
ed by user.
<
0.0016 Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
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low cutoff = 0.00001333,
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Constituent: Arsenic, total Analysis Run 12/23/2019 12:39 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening, Pooled Background
MW_1504,MW_1508

0.00006 - 5 ez
No outliers found.
Tukey's method select-
o °0 ed by user.
0.000048 < Data were square trans-
formed to achieve best
W statistic (graph shown
> in original units).
© © The results were invalid-
0.000036 12 ated, because both the
: lower and upper quartiles
. represent reporting limits.
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Constituent: Beryllium, total Analysis Run 12/23/2019 12:39 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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0.00009

0.000072

0.000054

0.000036

0.000018

0
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0.0024

0.0016

0.0008

0
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Tukey's Outlier Screening, Pooled Background

MW_1504,MW_1508

2/13/17

Constituent: Cadmium, total
Mitchell BAP  Client: Geosyntec

Tukey's Outlier Screening, Pooled Background

10/16/17

6/18/18

2/18/19

n=26

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.00009481,

low cutoff = 0.00001266,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:39 PM  View: AlV

MW_1504,MW_1508

Data: Mitchell BAP
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Constituent: Cobalt, total
Mitchell BAP  Client: Geosyntec
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Analysis Run 12/23/2019 12:39 PM  View: AlV
Data: Mitchell BAP

2/18/19

n=26

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.1745,

low cutoff = 0.000002007,

based on IQR multiplier
of 3.
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2/13/17

Mitchell BAP  Client: Geosyntec

10/16/17

6/18/18

2/18/19

10/22/19

n=26

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.01291,
low cutoff = -0.0001806,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:39 PM  View: AlV

Data: Mitchell BAP

Tukey's Outlier Screening, Pooled Background

MW_1504,MW_1508

24

1.8

1.2

0.6 1

<
&

0

g<><>

<
¢ <&

6/13/16

2/13/17

10/16/17

6/18/18

2/18/19

10/22/19

n=25

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 9.364, low
cutoff = 0.02336, based
on IQR multiplier of 3.

Constituent: Combined Radium 226 + 228 Analysis Run 12/23/2019 12:39 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP



Sanitas™ v.9.6.24 . UG

mg/L

Tukey's Outlier Screening, Pooled Background
MW_1504,MW_1508

0.3 n=28
No outliers found.
Tukey's method select-
O ed by user.
0.24 1
Data were natural log
<O transformed to achieve
<& best W statistic (graph
<o shown in original units).
< <
0.18 High cutoff = 3.125, low
DAY cutoff = 0.00512, based
on IQR multiplier of 3.
<
0.12
o 0
< < < < 0
<
0.06
0

6/13/16 2/13/17 10/16/17 6/18/18 2/18/19 10/22/19

Sanitas™ v.9.6.24 . UG

mg/L

Constituent: Fluoride, total Analysis Run 12/23/2019 12:39 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening, Pooled Background
MW_1504,MW_1508

0.02 ez
No outliers found.
Tukey's method select-
ed by user.

0.016 Ladder of Powers trans-

o0 formations did not im-
prove normality; analy-
ke sis run on raw data.

High cutoff = 0.03528,
low cutoff = -0.01904,

0.012 based on IQR multiplier

< of 3.
j <
0.008
< <
<&
0.004
<
<
0

6/13/16 2/13/17 10/16/17 6/18/18 2/18/19 10/22/19

Constituent: Lithium, total Analysis Run 12/23/2019 12:39 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.f

mg/L

6.24 . UG

0.003

0.0024

0.0018

0.0012

0.0006

0

Tukey's Outlier Screening, Pooled Background
MW_1504,MW_1508

n=26

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
o best W statistic (graph
shown in original units).

High cutoff = 27.03, low
< <& cutoff = 2.1e-9, based
on IQR multiplier of 3.

>
© o

<
< o > o

6/13/16 2/13/17 10/16/17 6/18/18 2/18/19 10/22/19

Sanitas™ v.9.6.24 . UG

mg/L

0.000008

0.0000064

0.0000048

0.0000032

0.0000016

0

Constituent: Lead, total Analysis Run 12/23/2019 12:39 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening, Pooled Background
MW_1504,MW_1508

L 4

n=26

Outlier is drawn as solid.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

> High cutoff = 0.000005184,
low cutoff = 0.000001447,

based on IQR multiplier
of 3.

0o

oo d
Y OO O < v
o 0

6/13/16 2/13/17 10/16/17 6/18/18 2/18/19 10/22/19

Constituent: Mercury, total  Analysis Run 12/23/2019 12:39 PM  View: AIV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Sanitas™ v.9.6.24 . UG

0.003

Tukey's Outlier Screening, Pooled Background

MW_1504,MW_1508

Sanitas™ v.9.6.24 . UG

Tukey's Outlier Screening, Pooled Background

MW_1504,MW_1508

ez 0.0009 o0 ez
No outliers found. No outliers found.
Tukey's method select- < Tukey's method select-
ed by user. ed by user.
0.0024 Data were natural log 0.00072 Data were cube root trans-
< transformed to achieve < < < formed to achieve best
best W statistic (graph W statistic (graph shown
shown in original units). in original units).
High cutoff = 0.008307, ° High cutoff = 0.01464,
I ff = 0.00005944, I ff =-0.001686,
0.0018 l;);vs:;‘gn IQR multiplier 0.00054 l;);vs:;‘gn IQR multiplier
of 3. of 3.
= =
= =
£ £
&
0.0012 © 0.00036
v
<&
<
0.0006 s 3 © 0.00018 +—=
< 4 g
AN o o o o
0 0 1
6/13/16 2/13/17 10/16/17 6/18/18 2/18/19 10/22/19 6/13/16 2/13/17 10/16/17 6/18/18 2/18/19 10/22/19

Constituent: Molybdenum, total ~Analysis Run 12/23/2019 12:39 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Constituent: Selenium, total Analysis Run 12/23/2019 12:39 PM  View: AIV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

Tukey's Outlier Screening, Pooled Background

MW_1504,MW_1508

0.0003 ez
No outliers found.
Tukey's method select-
ed by user.
o0
0.00024 Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
High cutoff = 0.02801,
[ ff = 1.8e-7, based
0.00018 ::v |8Lig0mumpli:; of ;se
=
=
£
0.00012
<&
<
<&
0.00006
<&
Lo ed
o 0 < < <& <&
< <
0
6/13/16 2/13/17 10/16/17 6/18/18 2/18/19 10/22/19

Constituent: Thallium, total

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Analysis Run 12/23/2019 12:39 PM  View: AlV
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mg/L

0.0002

Tukey's Outlier Screening
MW_1505

0.00016

0.00012

0.00008

0.00004

VFC\

e —

0

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

0.0002

2114117 1017117 6/19/18 2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0006533,

low cutoff = 0.000002976,

based on IQR multiplier
of 3.

Constituent: Antimony, total Analysis Run 12/23/2019 12:40 PM  View: AIV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening
MW_1507

0.00016

0.00012 +

0.00008

0.00004

N L —

0

Noo——

6/14/16

2114117 10117117 6/19/18 2/19/19

Constituent: Antimony, total

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

High cutoff = 0.0003,
low cutoff = -0.000155,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:40 PM  View: AlV

Sanitas™ v.9.6.24 . UG

mg/L

Tukey's Outlier Screening

MW_1506
0.0002
0.00016 R
0.00012
0.00008
0.00004 / V//\
0
6/14/16 2114117 1011717 6/19/18 2/19/19

Sanitas™ v.9.6.24 . UG

mg/L

0.00009

0.000072

0.000054

0.000036

0.000018

0

6/14/16

Constituent: Antimony, total
Mitchell BAP  Client: Geosyntec

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0003333,
low cutoff = 0.00000493,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:40 PM  View: AlV

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1509

N

2114117

Constituent: Antimony, total

Mitchell BAP  Client: Geosyntec

1017117

6/19/18 2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

The results were invalid-
ated, because the lower
and upper quartiles are
equal.

Analysis Run 12/23/2019 12:40 PM  View: AlV

Data: Mitchell BAP



Sanitas™ v.9.6.24 . UG

mg/L

0.00003 ¢

0.000024

Tukey's Outlier Screening
MW_1510

0.000018

_O-O—/’ N

0.000012

0.000006

0

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

0.002

Constituent: Antimony, total
Mitchell BAP  Client: Geosyntec

2114117

1017117 6/19/18

Tukey's Outlier Screening
MW_1506

2/19/19

0.0016

0.0012

0.0008

0.0004

L

/TS

N

0

6/14/16

Constituent: Arsenic, total
Mitchell BAP  Client: Geosyntec

2114117

10117117 6/19/18

2/19/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

High cutoff = 0.00006,
low cutoff = -0.00001,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:40 PM  View: AlV
Data: Mitchell BAP

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.01561,
low cutoff = 0.00003021,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:40 PM  View: AlV
Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

mg/L

0.004

Tukey's Outlier Screening

MW_1505

0.0032

0.0024

0.0016

0.0008 -

0

Vo~

Ran|

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

2114117 1017117 6/19/18

2/19/19 10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.05679,
low cutoff = 0.000008066,
based on IQR multiplier
of 3.

Constituent: Arsenic, total Analysis Run 12/23/2019 12:40 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1507

0.005

0.004

0.003

\ s
V

0.002

0.001

/\

0

~—

6/14/16

2114117 1017117 6/19/18

2/19/19 10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.0373,
low cutoff = -0.001541,
based on IQR multiplier
of 3.

Constituent: Arsenic, total Analysis Run 12/23/2019 12:40 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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0.0007

0.00056

0.00042

0.00028

0.00014

0

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

0.072

0.054

0.036

0.018

0

6/14/16

Tukey's Outlier Screening

MW_1509

AL /N

N

2114117 1017117

6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.00264,
low cutoff = 0.00006938,
based on IQR multiplier
of 3.

Constituent: Arsenic, total Analysis Run 12/23/2019 12:40 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1505

2114117 10117117 6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.08796,
low cutoff = 0.02893,
based on IQR multiplier
of 3.

Constituent: Barium, total ~ Analysis Run 12/23/2019 12:40 PM  View: AIV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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mg/L

0.0008

0.00064

0.00048

0.00032

0.00016

0

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

0.064

0.048

0.032

0.016

0

6/14/16

Tukey's Outlier Screening

MW_1510

2114117 1017117

6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.002047,
low cutoff = 0.00002076,
based on IQR multiplier
of 3.

Constituent: Arsenic, total Analysis Run 12/23/2019 12:40 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1506

SN

2114117 1017117 6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.09469,
low cutoff = 0.03452,
based on IQR multiplier
of 3.

Constituent: Barium, total ~ Analysis Run 12/23/2019 12:40 PM  View: AIV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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mg/L

Sanitas™ v.9.6.24 . UG

mg/L

Tukey's Outlier Screening

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.3052,
low cutoff = 0.01684,
based on IQR multiplier
of 3.

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0705,
low cutoff = 0.02684,
based on IQR multiplier
of 3.

MW_1507
0.11
0.088 \
0.066 \\
D \\

0.044
0.022

0

6/14/16 2114117 1011717 6/19/18 2/19/19

Constituent: Barium, total ~Analysis Run 12/23/2019 12:40 PM  View: AIV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
Tukey's Outlier Screening
MW_1510
0.06
0.048 o=
| — T
M —@\(

0.036
0.024
0.012

0

6/14/16 2114117 1011717 6/19/18 2/19/19

10/22/19

Constituent: Barium, total ~ Analysis Run 12/23/2019 12:40 PM  View: AIV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG
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0.056

0.042

0.028

0.014

0

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

0.0002

0.00016

0.00012

0.00008

0.00004

0

6/14/16

Tukey's Outlier Screening

MW_1509

RaVANS

\————\

2114117 1017117

6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were x"5 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 0.07793,
low cutoff = -0.06896,
based on IQR multiplier
of 3.

Constituent: Barium, total ~Analysis Run 12/23/2019 12:40 PM  View: AIV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1505

yaamun

\——

2114117 1017117 6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.

Constituent: Beryllium, total Analysis Run 12/23/2019 12:40 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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0.00006

0.000048

0.000036

0.000024

0.000012

0
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0.00005

0.00004

0.00003

0.00002

0.00001

0

6/14/16

Tukey's Outlier Screening
MW_1506

A
TN

5

Constituent: Beryllium, total
Mitchell BAP  Client: Geosyntec

2114117

1017117 6/19/18

Tukey's Outlier Screening
MW_1509

2/19/19

7)—0—0—0

\//

Constituent: Beryllium, total
Mitchell BAP  Client: Geosyntec

2114117

10117117 6/19/18

2/19/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.0004106,
low cutoff = -0.000002271,
based on IQR multiplier

of 3.

Analysis Run 12/23/2019 12:40 PM  View: AIV
Data: Mitchell BAP

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.00025,
low cutoff = 8.9e-7, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:40 PM  View: AIV
Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG
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0.0003

Tukey's Outlier Screening

MW_1507

0.00024

0.00018

0.00012

0.00006

0

\//\\/

PO S

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

2114117 1017117 6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.0009548,
low cutoff = -0.000001234,
based on IQR multiplier

of 3.

Constituent: Beryllium, total Analysis Run 12/23/2019 12:40 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1510

0.00005

0.00004

0.00003

0.00002 4

0.00001

0

*)'C\o/ J

6/14/16

2114117 1017117 6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.001, low
cutoff = 3.2e-7, based
on IQR multiplier of 3.

Constituent: Beryllium, total Analysis Run 12/23/2019 12:40 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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0.00005 -

0.00004

Tukey's Outlier Screening
MW_1505

0.00003 ¢

0.00002

0.00001

0

6/14/16 2114117 1017117 6/19/18 2/19/19

Sanitas™ v.9.6.24 . UG

mg/L

0.00007

0.000056

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

The results were invalid-
ated, because the lower
and upper quartiles are

equal.

Constituent: Cadmium, total  Analysis Run 12/23/2019 12:40 PM  View: AIV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening
MW_1507

0.000042

0.000028

0.000014

0

6/14/16 2114117 10117117 6/19/18 2/19/19

Constituent: Cadmium, total

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0006533,

low cutoff = 0.000002976,

based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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0.00004 <

0.000032

Tukey's Outlier Screening
MW_1506

0.000024

0.000016

0.000008

0

6/14/16 2114117 1017117 6/19/18 2/19/19

Sanitas™ v.9.6.24 . UG

mg/L

0.00003

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.00007872,
low cutoff = 0.000003624,
based on IQR multiplier
of 3.

Constituent: Cadmium, total  Analysis Run 12/23/2019 12:40 PM  View: AIV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening
MW_1509

0.000024

0.000018

0.000012

0.000006

0

6/14/16 2114117 1017117 6/19/18 2/19/19

Constituent: Cadmium, total

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.00008486,
low cutoff = 1.1e-7, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Tukey's Outlier Screening
MW_1510
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2114117 1017117 6/19/18 2/19/19

Constituent: Cadmium, total

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening
MW_1506

10/22/19

4

&V% \\/\\

2114117 10117117 6/19/18 2/19/19

Constituent: Chromium, total

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0003804,
low cutoff = 2.3e-7, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.1183,
low cutoff = 0.00002211,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV
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2114117 1011717 6/19/18
Constituent: Chromium, total

Mitchell BAP  Client: Geosyntec

2/19/19 10/22/19

Data: Mitchell BAP

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 13.29, low
cutoff = 6.4e-7, based
on IQR multiplier of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.1033,
low cutoff = -0.02543,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV
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Constituent: Cobalt, total

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

10/22/19

Analysis Run 12/23/2019 12:41 PM  View: AlV

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.04025,
low cutoff = 0.00002972,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.1027,

low cutoff = 0.000001477,

based on IQR multiplier
of 3.
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2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.5646,

low cutoff = 0.000004347,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV
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Data: Mitchell BAP

0.0016

0.0012

0.0008 -

0.0004

AN

BN

0

L

6/14/16

2114117

Constituent: Cobalt, total

Mitchell BAP  Client: Geosyntec

1017117

6/19/18

Analysis Run 12/23/2019 12:41 PM  View: AlV
Data: Mitchell BAP

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.004447,

low cutoff = -0.0004459,
based on IQR multiplier

of 3.
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Analysis Run 12/23/2019 12:41 PM  View: AlV
Data: Mitchell BAP

10/22/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.04927,
low cutoff = -0.003233,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV
Data: Mitchell BAP

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0007743,
low cutoff = 7.1e-8, based
on IQR multtiplier of 3.
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2114117 1017117

6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.006679,
low cutoff = 0.000008413,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV
Data: Mitchell BAP

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 6.759, low
cutoff = -0.00001491,
based on IQR multiplier
of 3.

Constituent: Combined Radium 226 + 228 Analysis Run 12/23/2019 12:41 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 22.08, low
cutoff = 0.02142, based
on IQR multiplier of 3.

Constituent: Combined Radium 226 + 228 Analysis Run 12/23/2019 12:41 PM  View: AlV

Sanitas™ v.9.6.24 . UG

pCilL

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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2/19/19 10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 49.78, low
cutoff = 0.01237, based
on IQR multiplier of 3.

Constituent: Combined Radium 226 + 228 Analysis Run 12/23/2019 12:41 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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n=12

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 24.67, low
cutoff = 0.04234, based
on IQR multiplier of 3.

Constituent: Combined Radium 226 + 228 Analysis Run 12/23/2019 12:41 PM  View: AlV

Mitchell BAP  Client: Geosyntec
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2/19/19 10/22/19

n=12

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 5.596, low
cutoff = -0.5866, based
on IQR multiplier of 3.

Constituent: Combined Radium 226 + 228 Analysis Run 12/23/2019 12:41 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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Tukey's Outlier Screening

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.1112,
low cutoff = 0.03778,
based on IQR multiplier
of 3.
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9/19 10/22/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.4243,
low cutoff = 0.0005341,
based on IQR multiplier
of 3.

Constituent: Fluoride, total ~ Analysis Run 12/23/2019 12:41 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Tukey's Outlier Screening
MW_1509

Data: Mitchell BAP
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Constituent: Fluoride, total

2114117 1017117 6/19/18

Mitchell BAP  Client: Geosyntec

2/19/19

10/22/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were x*4 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 0.2038,
low cutoff = -0.1829,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AlV
Data: Mitchell BAP
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MW_1510

10/22/19

n=14

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.6086,
low cutoff = 0.009, based
on IQR multtiplier of 3.

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.004571,
low cutoff = -0.000005803,
based on IQR multiplier

of 3.
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Analysis Run 12/23/2019 12:41 PM  View: AIV
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Tukey's Outlier Screening
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1017117
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2/19/19 10/22/19

Analysis Run 12/23/2019 12:41 PM  View: AIV
Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.5822,
low cutoff = 1.4e-7, based
on IQR multtiplier of 3.

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.06865,

low cutoff = -0.007268,
based on IQR multiplier
of 3.
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Constituent: Lead, total Analysis Run 12/23/2019 12:41 PM  View: AlV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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2114117 10117117 6/19/18 2/19/19 10/22/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.01286,
low cutoff = 1.8e-7, based
on IQR multtiplier of 3.

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.06401,
low cutoff = 0.001163,
based on IQR multiplier
of 3.

Constituent: Lithium, total Analysis Run 12/23/2019 12:41 PM  View: AlV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Mitchell BAP  Client: Geosyntec

0.016

0.012

]

0.008 -

0.004

/

0

6/14/16

2114117

Constituent: Lithium, total

1017117 6/19/18 2/19/19

Data: Mitchell BAP

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.01437,
low cutoff = 0.000001291,
based on IQR multiplier
of 3.

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.04643,
low cutoff = 0.000009968,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:41 PM  View: AIV
Mitchell BAP  Client: Geosyntec
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0.03 he13
No outliers found.
Tukey's method select-
ed by user.
0.024
Data were natural log
transformed to achieve
best W statistic (graph
ﬁ shown in original units).
0.018 High cutoff = 0.1014,
\ low cutoff = 0.001913,
based on IQR multiplier
\ /X of 3.
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Tukey's Outlier Screening
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0.02 n=13

No outliers found.
Tukey's method select-
ed by user.

0.016 - Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

f High cutoff = 0.03157,
I toff = -0.00826,
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/>\ ! of 3.
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Tukey's Outlier Screening
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n=13

No outliers found.
Tukey's method select-
ed by user.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

High cutoff = 0.03984,
low cutoff = -0.01228,

\

based on IQR multiplier
of 3.
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Tukey's Outlier Screening

MW_1505
0.00002 nets
No outliers found.
Tukey's method select-
ed by user.
0.000016 Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
The results were invalid-
0.000012 ated, because the lower
: and upper quartiles are
equal.
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0
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Constituent: Mercury, total ~ Analysis Run 12/23/2019 12:42 PM  View: AIV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP
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Constituent: Mercury, total
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10117117

6/19/18

2/19/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.000004883,
low cutoff = 0.000001024,
based on IQR multiplier

of 3.

Analysis Run 12/23/2019 12:42 PM  View: AIV
Data: Mitchell BAP

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were square trans-
formed to achieve best
W statistic (graph shown
in original units).

The results were invalid-
ated, because the lower
and upper quartiles are
equal.

Analysis Run 12/23/2019 12:42 PM  View: AIV
Data: Mitchell BAP
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n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0003704,
low cutoff = 8.1e-8, based
on IQR multtiplier of 3.

Analysis Run 12/23/2019 12:42 PM  View: AIV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were square trans-
formed to achieve best
W statistic (graph shown
in original units).

The results were invalid-
ated, because the lower
and upper quartiles are

equal.

Analysis Run 12/23/2019 12:42 PM  View: AIV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.01476,
low cutoff = 0.00008432,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:42 PM  View: AIV

Data: Mitchell BAP
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Constituent: Molybdenum, total

Mitchell BAP  Client: Geosyntec

6/19/18 2/19/19 10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.4851,

low cutoff = 0.000008565,

based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:42 PM  View: AIV

Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

0.002

0.0016

0.0012

mg/L

0.0008

0.0004

0

6/14/16

Sanitas™ v.9.6.24 . UG

0.002

0.0016

0.0012

mg/L

0.0008

0.0004

0
6/1

Tukey's Outlier Screening
MW_1506

1

2114117 1017117

Constituent: Molybdenum, total

6/19/18

Mitchell BAP  Client: Geosyntec

2/19/19

Data: Mitchell BAP

Tukey's Outlier Screening
MW_1509

10/22/19

—

VN

S/

4/16 2114117 1017117

Constituent: Molybdenum, total

6/19/18

Mitchell BAP  Client: Geosyntec

2/19/19

Data: Mitchell BAP

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.01857,
low cutoff = 0.00003265,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:42 PM  View: AIV

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.003379,
low cutoff = -0.00001385,
based on IQR multiplier
of 3.

Analysis Run 12/23/2019 12:42 PM  View: AIV



Sanitas™ v.9.6.24 . UG

mg/L

0.004

0.0032

0.0024

0.0016

0.0008

0

6/14/16 2114117

Sanitas™ v.9.6.24 . UG

mg/L

0.0002

0.00016

0.00012

0.00008

0.00004

0

6/14/16 2114117

Tukey's Outlier Screening
MW_1510

/ﬂ\>/ \)/ L

1017117 6/19/18 2/19/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.01938,

low cutoff = 0.00001921,

based on IQR multiplier
of 3.

Constituent: Molybdenum, total ~ Analysis Run 12/23/2019 12:42 PM  View: AlV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening
MW_1506

L
L

T

/

10117117 6/19/18 2/19/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0004829,
low cutoff = 0.00001225,
based on IQR multiplier
of 3.

Constituent: Selenium, total Analysis Run 12/23/2019 12:42 PM  View: AIV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

mg/L

0.0009 -

0.00072

0.00054

0.00036

0.00018

0

6/14/16 2114117

Sanitas™ v.9.6.24 . UG

mg/L

0.0007

0.00056

0.00042

0.00028

0.00014

0

6/14/16 2114117

Tukey's Outlier Screening
MW_1505

AN

1017117 6/19/18 2/19/19 10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.003242,

low cutoff = -0.0001009,
based on IQR multiplier

of 3.

Constituent: Selenium, total Analysis Run 12/23/2019 12:42 PM  View: AIV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Tukey's Outlier Screening
MW_1507

v L“\/

1017117 6/19/18 2/19/19 10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were cube root trans-
formed to achieve best

W statistic (graph shown
in original units).

High cutoff = 0.006667,
low cutoff = -0.0002843,
based on IQR multiplier
of 3.

Constituent: Selenium, total Analysis Run 12/23/2019 12:42 PM  View: AIV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Sanitas™ v.9.6.24 . UG

mg/L

0.0003

0.00024

0.00018

0.00012

0.00006

0

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

0.0003

0.00024

0.00018

0.00012

0.00006

0

6/14/16

Tukey's Outlier Screening

MW_1509

KT’°‘°__‘/

SR

2114117 1017117

6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

High cutoff = 0.0005,
low cutoff = -0.0002,
based on IQR multiplier
of 3.

Constituent: Selenium, total Analysis Run 12/23/2019 12:42 PM  View: AIV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1505

/_o%

}/N\O/

2114117 10117117 6/19/18

2/19/19

10/22/19

n=12

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.002025,

low cutoff = 0.000005402,

based on IQR multiplier
of 3.

Constituent: Thallium, total  Analysis Run 12/23/2019 12:42 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

mg/L

0.0002 4

0.00016

Tukey's Outlier Screening

MW_1510

0.00012

0.00008

0.00004

0

6/14/16

Sanitas™ v.9.6.24 . UG

mg/L

2114117 1017117 6/19/18

2/19/19

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.0016,
low cutoff = 0.0000125,
based on IQR multiplier
of 3.

Constituent: Selenium, total Analysis Run 12/23/2019 12:42 PM  View: AIV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Tukey's Outlier Screening

MW_1506

0.0003

0.00024

0.00018

0.00012

0.00006 W
\/‘\——d
0
6/14/16 21417 10M7M7 61918  2(19119

10/22/19

n=13

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.00245,
low cutoff = 0.0000027,
based on IQR multiplier
of 3.

Constituent: Thallium, total  Analysis Run 12/23/2019 12:42 PM  View: AlV

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP



Sanitas™ v.9.6.24 . UG Sanitas™ v.9.6.24 . UG

Tukey's Outlier Screening Tukey's Outlier Screening
MW_1507 MW_1509

0.0003

n=13

No outliers found.
Tukey's method select-
ed by user.

0.0003

n=13

No outliers found.
Tukey's method select-
ed by user.

0.00024 : Data were natural log 0.00024 j

transformed to achieve
best W statistic (graph
shown in original units).

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.003602, High cutoff = 0.007521,
low cutoff = 0.000002165, low cutoff = 4.8e-7, based
0.00018 based on IQR multiplier 0.00018 on IQR multtiplier of 3.
of 3.
= =
= =
£ £
0.00012 0.00012

0.00006 {/)—X\ —J 0.00006

0 0
6/14/16 2114117 1011717 6/19/18 2/19/19 10/22/19 6/14/16 2114117 1011717 6/19/18 2/19/19 10/22/19
Constituent: Thallium, total  Analysis Run 12/23/2019 12:42 PM  View: AlV Constituent: Thallium, total  Analysis Run 12/23/2019 12:42 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

Tukey's Outlier Screening

MW_1510
0.0003

n=13

No outliers found.
Tukey's method select-
ed by user.

0.00024 )

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 0.07179,
low cutoff = 2.4e-8, based
0.00018 on IQR multtiplier of 3.

mg/L

0.00012

0.00006

’\ |0

6/14/16 2114117 10117117 6/19/18 2/19/19 10/22/19

Constituent: Thallium, total  Analysis Run 12/23/2019 12:42 PM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Mann-Whitney - Significant Results

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP  Printed 12/27/2019, 9:40 AM

Constituent Well Calc. 0.01 Method

Sulfate, total (mg/L) MW_1506 2.858 Yes Mann-W
Sulfate, total (mg/L) MW_1509 2.866 Yes Mann-W



Mann-Whitney - All Results

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP  Printed 12/27/2019, 9:40 AM

Constituent Well alc. 0.01 Method

Fluoride, total (mg/L) MW_1504 (bg) -1.178 No Mann-W
Fluoride, total (mg/L) MW_1505 -0.... No Mann-W
Fluoride, total (mg/L) MW_1506 -1.759 No Mann-W
Fluoride, total (mg/L) MW_1507 1.096 No Mann-W
Fluoride, total (mg/L) MW_1508 (bg) -0.... No Mann-W
Fluoride, total (mg/L) MW_1509 0.3867 No Mann-W
Fluoride, total (mg/L) MW_1510 0.827 No Mann-W
Sulfate, total (mg/L) MW_1504 (bg) -1.319 No Mann-W
Sulfate, total (mg/L) MW_1505 2.569 No Mann-W
Sulfate, total (mg/L) MW_1506 2.858 Yes Mann-W
Sulfate, total (mg/L) MW_1507 1.976 No Mann-W
Sulfate, total (mg/L) MW_1508 (bg) -0.... No Mann-W
Sulfate, total (mg/L) MW_1509 2.866 Yes Mann-W

Sulfate, total (mg/L) MW_1510 2.492 No Mann-W
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0.3

Mann-Whitney (Wilcoxon Rank Sum)

MW_1504 (bg)

0.24 ﬁ

&

0.18

il

N

mg/L

0.06

0

6/13/16

117117

8/24/17

Constituent: Fluoride, total

Sanitas™ v.9.6.24 . UG

3/30/18

11/4/18

Mitchell BAP  Client: Geosyntec

Hollow symbols indicate censored values.

Mann-Whitney (Wilcoxon Rank Sum)

MW_1506

6/11/19

0.088

0.066

mg/L

0.044

0.022

0

6/14/16

1/18/17

8/24/17

Constituent: Fluoride, total

3/31/18

11/4/18

Mitchell BAP  Client: Geosyntec

6/11/19

] MW _1504 background
* MW_1504 compliance
background median = 0.215
compliance median = 0.19
Zz = -1.178 (two-tail)
Alpha Table Sig.
0.2 1.282 No
0.1 1.645 No
0.05 1.96 No
0.02 2.326 No
0.01 2.576 No

Analysis Run 12/27/2019 9:38 AM  View: Intrawell Alll
Data: Mitchell BAP

0
0
0
0
0

| ] MW _1506 background
* MW_1506 compliance
background median = 0.1
compliance median = 0.05
Zz = -1.759 (two-tail)
A

lpha Table Sig.
.2

1.282 Yes
.1 1.645 Yes
.05 1.96 No
.02 2.326 No
.01 2.576 No

Analysis Run 12/27/2019 9:38 AM  View: Intrawell Alll
Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG
Hollow symbols indicate censored values.

mg/L

0.03

0.024

0.018

0.012

0.006

0

6/14/16

Constituent: Fluoride, total

Sanitas™ v.9.6.24 . UG
Hollow symbols indicate censored values.

mg/L

0.088

0.066

0.044

0.022

0

6/14/16

Constituent: Fluoride, total

Mann-Whitney (Wilcoxon Rank Sum)

BEEE—a a5

MW_1505

V

1/18/17

Mann-Whitney (Wilcoxon Rank Sum)

8/24/17

3/31/18

11/4/18

6/11/19

| ] MW _1505 background
* MW_1505 compliance
background median = 0.03
compliance median = 0.03
Z = -0.1164 (two-tail)
Alpha Table Sig.
0.2 1.282 No
0.1 1.645 No
0.05 1.96 No
0.02 2.326 No
0.01 2.576 No

Analysis Run 12/27/2019 9:38 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec

MW_1507

Data: Mitchell BAP

{_\.._.d_.

1/18/17

8/24/17

3/31/18

11/4/18

Mitchell BAP  Client: Geosyntec

6/11/19

MW_1507 background

MW_1507 compliance

background median = 0.06

compliance median = 0.07

Z

A

0
0
0
0
0

= 1.096 (two-tail)

lpha Table Sig.
.2 1.282 No
.1 1.645 No
.05 1.96 No
.02 2.326 No
.01 2.576 No

Analysis Run 12/27/2019 9:38 AM  View: Intrawell Alll
Data: Mitchell BAP
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0.1

0.08

Mann-Whitney (Wilcoxon Rank Sum)

MW_1508 (bg)

0.06

mg/L

0.02

0

6/14/16

1/18/17

8/25/17

Constituent: Fluoride, total

Sanitas™ v.9.6.24 . UG

3/31/18

11/5/18

Mitchell BAP  Client: Geosyntec

Hollow symbols indicate censored values.

MW_1510

6/12/19

Mann-Whitney (Wilcoxon Rank Sum)

0.088

0.066

mg/L

0.044

0.022

0

6/14/16

1/18/17

8/25/17

Constituent: Fluoride, total

3/31/18

11/5/18

6/12/19

] MW _1508 background
* MW_1508 compliance
background median = 0.08
compliance median = 0.08
Z = -0.5043 (two-tail)
Alpha Table Sig.
0.2 1.282 No
0.1 1.645 No
0.05 1.96 No
0.02 2.326 No
0.01 2.576 No

Analysis Run 12/27/2019 9:38 AM  View: Intrawell Alll
Data: Mitchell BAP

| ] MW _1510 background
* MW_1510 compliance
background median = 0.06
compliance median = 0.1
Z = 0.827 (two-tail)
Alpha Table Sig.
0.2 1.282 No
0.1 1.645 No
0.05 1.96 No
0.02 2.326 No
0.01 2.576 No

Data: Mitchell BAP

Analysis Run 12/27/2019 9:38 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec

Sanitas™ v.9.6.24 . UG

mg/L

Sanitas™ v.9.6.24 . UG

mg/L

0.2

Mann-Whitney (Wilcoxon
MW_1509

0.16

0.12

\

0.04

MW_1509 background

MW_1509 compliance

background median = 0.1

compliance median = 0.13

0

6/14/16

Constituent: Fluoride, total

1/18/17  8/24/17  3/31/18

Mitchell BAP  Client: Geosyntec

11/4/18

Rank Sum)
| ]
*
.
Alp:
0.2
0.1
0.0
611119 | 70

0.3867 (two-tail)

ha Table Sig.
1.282 No
1.645 No

5 1.96 No

2 2.326 No

1 2.576 No

Data: Mitchell BAP

Analysis Run 12/27/2019 9:38 AM  View: Intrawell Alll

Mann-Whitney (Wilcoxon Rank Sum)
MW_1504 (bg)
500
n MW _1504 background
400
\ /\\ * MW_1504 compliance
A
300 ~ \
> background median = 373
200
compliance median = 317
100 Z = -1.319 (two-tail)
Alpha Table Sig.
0.2 1.282  Yes
0.1 1.645 No
0 0.05 1.96 No
6/13/16 11717  8/24117  3/3018 1148 61119 | o 0. 20 e

Constituent: Sulfate, total

Mitchell BAP  Client: Geosyntec

Data: Mitchell BAP

Analysis Run 12/27/2019 9:39 AM  View: Intrawell Alll




Sanitas™ v.9.6.24 . UG Sanitas™ v.9.6.24 . UG

Mann-Whitney (Wilcoxon Rank Sum) Mann-Whitney (Wilcoxon Rank Sum)

MW_1505 MW_1506
500 400

] MW _1505 background | ] MW _1506 background

400 T 320 BB
* MW_1505 compliance i‘ * MW_1506 compliance
300 =

240

‘/}

% background median = 317.5 % background median = 304
£ £
200 160
compliance median = 401 compliance median = 347
100 Z = 2.569 (two-tail) 80 7z = 2.858 (two-tail)
Alpha Table Sig. Alpha Table Sig.
0.2 1.282 Yes 0.2 1.282 Yes
0.1 1.645 Yes 0.1 1.645 Yes
0 0.05 1.96 Yes 0 0.05 1.96 Yes
6/14/16 11817  8/24/17 33118 114118 61119 | Oor 2228 Jes 6/14/16 11817  8/24/17 33118 114118  eM119 | O or  22ke les
Constituent: Sulfate, total Analysis Run 12/27/2019 9:39 AM  View: Intrawell Alll Constituent: Sulfate, total  Analysis Run 12/27/2019 9:39 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
Sanitas™ v.9.6.24 . UG Sanitas™ v.9.6.24 . UG
Mann-Whitney (Wilcoxon Rank Sum) Mann-Whitney (Wilcoxon Rank Sum)
MW_1507 MW_1508 (bg)
400 400
N | ] MW _1507 background n MW _1508 background
320 £ 4 e 320 * |
; * MW_1507 compliance \9‘-0 * MW_1508 compliance
240 240
% background median = 312 % background median = 303
£ £
160 160
compliance median = 346 compliance median = 302
80 Z = 1.976 (two-tail) 80 Z = -0.1468 (two-tail)
Alpha Table Sig. Alpha Table Sig.
0.2 1.282 Yes 0.2 1.282 No
0.1 1.645 Yes 0.1 1.645 No
0 0.05 1.96 Yes 0 0.05 1.96 No
6/14/16 11817  8/24/17 33118  11/4118 61119 | O0r 2228 e 6/14/16 11817  8/2517 33118 11/518 61219 | 0. 2228 e
Constituent: Sulfate, total  Analysis Run 12/27/2019 9:39 AM  View: Intrawell Alll Constituent: Sulfate, total  Analysis Run 12/27/2019 9:39 AM  View: Intrawell Alll

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Mann-Whitney (Wilcoxon Rank Sum) Mann-Whitney (Wilcoxon Rank Sum)
MW_1509 MW_1510

500 500
‘\\ L
/ ] MW _1509 background A// | ] MW _1510 background
v v /v
400 ? 400

* MW_1509 compliance “L\hi / . 1510 complance
300 300

% background median = 416 % background median = 328.5
£ £
200 200
compliance median = 432 compliance median = 428
100 Z = 2.866 (two-tail) 100 Z = 2.492 (two-tail)
Alpha Table Sig. Alpha Table Sig.
0.2 1.282 Yes 0.2 1.282 Yes
0.1 1.645 Yes 0.1 1.645 Yes
0 0.05 1.96 Yes 0 0.05 1.96 Yes
6/14/16 11817  8/24/17 33118 114118  eM119 | O or  22ke les 6/14/16 11817  8/2517 33118 11518 61219 | 0. 2228 [es
Constituent: Sulfate, total Analysis Run 12/27/2019 9:39 AM  View: Intrawell Alll Constituent: Sulfate, total  Analysis Run 12/27/2019 9:39 AM  View: Intrawell Alll

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Constituent

Fluoride, total (mg/L.
Fluoride, total (mg/L.
Fluoride, total (mg/L,

)
)
)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Sulfate, total (mg/L
Sulfate, total (mg/L.
Sulfate, total
Sulfate, total

Sulfate, total

)
)
mg/L)
mg/L)
mg/L)

)

)

Sulfate, total (mg/L

Sulfate, total (mg/L.

Well
MW_1504
MW_1505
MW_1506
MW_1507
MW_1508
MW_1509
MW_1510
MW_1504
MW_1505
MW_1506
MW_1507
MW_1508
MW_1509
MW_1510

Intrawell Prediction Limit Summary

Data: Mitchell BAP  Printed 12/27/2019, 9:49 AM

Mitchell BAP  Client: Geosyntec

Upper Lim.
0.2746
0.03

0.1
0.09448
0.1
0.1712
0.1
461.7
408
368.7
373.2
325.4
488.8
496.8

Lower Lim.

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Date
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Observ.
1 future
1 future
1 future
1 future
1 future
1 future
1 future
1 future
1 future
1 future
1 future
1 future
1 future

1 future

BaN %NDs
13 0
13 84.62
13 61.54
13 7.692
13 0
13 0
13 23.08
13 0
13 0
13 0
13 0
13 0
13 0
13 0

Transform

No
n/a
n/a
xM(1/3)
n/a
x"3
n/a
No
n/a
No
No
No
No
No

Alpha

0.001504
0.009692
0.009692
0.001504
0.009692
0.001504
0.009692
0.001504
0.009692
0.001504
0.001504
0.001504
0.001504
0.001504

Method

Param Intra 1 of 2
NP Intra (NDs) 1 of 2
NP Intra (NDs) 1 of 2
Param Intra 1 of 2

NP Intra (normality) ...
Param Intra 1 of 2
NP Intra (normality) ...
Param Intra 1 of 2
NP Intra (normality) ...
Param Intra 1 of 2
Param Intra 1 of 2
Param Intra 1 of 2
Param Intra 1 of 2

Param Intra 1 of 2
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Prediction Limit
Intrawell Parametric, MW_1504 (bg)

0.3
W MW_1504 background
- /-\-/'\

< 0.18

2 \-/ T Limit = 0.2746
0.12
0.06
0

6/13/16  1/17/17  8/24/17  3/30/18  11/4/18  6/11/19

Background Data Summary: Mean=0.2046, Std. Dev.=0.03072, n=13.  Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.9628, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.001504. Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG
Hollow symbols indicate censored values.

Prediction Limit
Intrawell Non-parametric, MW_1506

0.11

[11]
11]
[11]
[11]
[11]

.\ W MW_1506 background
0.088

?
0.066 J \

0.044 "

mg/L

Limit = 0.1

0.022

0
6/14/16  1/18/17  8/24/17  3/31/18  11/4/18  6/11/19

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%. Limit is highest
of 13 background values. 61.54% NDs. Well-constituent pair annual alpha = 0.01929. Individual comparison alpha =
0.009692 (1 of 2). Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG
Hollow symbols indicate censored values.

Prediction Limit
Intrawell Non-parametric, MW_1505

0.03 F-E-2= fo e B e B =m
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0.018
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0.012

0.006

0
6/14/16  1/18/17  8/24/17  3/31/18  11/4/18  6/11/19

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%. Limit is highest
of 13 background values. 84.62% NDs. Well-constituent pair annual alpha = 0.01929. Individual comparison alpha =
0.009692 (1 of 2). Assumes 1 future value.

Constituent: Fluoride, total ~ Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG
Hollow symbols indicate censored values.

Prediction Limit
Intrawell Parametric, MW_1507
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] W MW_1507 background
0.088 // A
) —
< 0.066 ;!
g W | "N Limit = 0.09448
0.044
0.022
0

6/14/16  1/18/17  8/24/17  3/31/18  11/4/18  6/11/19

Background Data Summary (based on cube root transformation): Mean=0.3999, Std. Dev.=0.02439, n=13, 7.692%
NDs. Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8228, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1
of 2, event alpha = 0.05132). Report alpha = 0.001504. Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Prediction Limit Prediction Limit
Intrawell Non-parametric, MW_1508 (bg) Intrawell Parametric, MW_1509

0.1 0.18 T T
.l W MW_1508 background H W MW_1509 background
0.08 — 0.144 ~-—
f \ |
o 0.06 < 0.108
2 Limit = 0.1 2 [T Limit = 0.1712
0.04 0.072
0.02 0.036
0 0
6/14/16  1/18/17  8/25/17  3/31/18  11/5/18  6/12/19

6/14/16  1/18/17  8/24/17  3/31/18  11/4/18  6/11/19

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data Background Data Summary (based on cube transformation): Mean=0.00216, Std. Dev.=0.001254, n=13.  Normality
to be non-normal at the 0.01 alpha level. Limit is highest of 13 background values. Well-constituent pair annual alpha test: Shapiro Wilk @alpha = 0.01, calculated = 0.8158, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1 of 2, event alpha
=0.01929. Individual comparison alpha = 0.009692 (1 of 2). Assumes 1 future value. =0.05132). Report alpha = 0.001504. Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll

Constituent: Fluoride, total ~ Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG Sanitas™ v.9.6.24 . UG
Hollow symbols indicate censored values.

Prediction Limit Prediction Limit
Intrawell Non-parametric, MW_1510

500
—\.//." B MW_1510 background

Intrawell Parametric, MW_1504 (bg)

W MW_1504 background
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|

i
/
NV
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g2 g2 Limit = 461.7
0.044 200
0.022 100
0 0

6/14/16  1/18/17  8/25/17  3/31/18  11/5/18  6/12/19 6/13/16  1/17/17  8/24/17  3/30/18  11/4/18  6/11/19

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.01 alpha level. Limitis highest of 13 background values. 23.08% NDs. Well-constituent

Background Data Summary: Mean=353.7, Std. Dev.=47.41, n=13. Normality test: Shapiro Wilk @alpha = 0.01,
pair annual alpha = 0.01929. Individual comparison alpha = 0.009692 (1 of 2). Assumes 1 future value.

calculated = 0.8641, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.001504. Assumes 1 future value.

Constituent: Fluoride, total  Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll

Constituent: Sulfate, total Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Prediction Limit
Intrawell Non-parametric, MW_1505
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W MW_1505 background
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0
6/14/16  1/18/17  8/24/17  3/31/18  11/4/18  6/11/19

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.01 alpha level. Limit is highest of 13 background values. Well-constituent pair annual alpha

=0.01929. Individual comparison alpha = 0.009692 (1 of 2). Assumes 1 future value.

Constituent: Sulfate, total  Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

Prediction Limit
Intrawell Parametric, MW_1507
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0
6/14/16  1/18/17  8/24/17  3/31/18  11/4/18  6/11/19

Background Data Summary: Mean=323.9, Std. Dev.=21.63, n=13. Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.9109, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.001504. Assumes 1 future value.

Constituent: Sulfate, total Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

Prediction Limit
Intrawell Parametric, MW_1506
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6/14/16  1/18/17  8/24/17  3/31/18  11/4/18  6/11/19

Background Data Summary: Mean=319.2, Std. Dev.=21.75, n=13. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9405, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.001504. Assumes 1 future value.

Constituent: Sulfate, total Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

Prediction Limit
Intrawell Parametric, MW_1508 (bg)
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0
6/14/16  1/18/17  8/25/17  3/31/18  11/5/18  6/12/19

Background Data Summary: Mean=301.8, Std. Dev.=10.37, n=13. Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.9642, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.001504. Assumes 1 future value.

Constituent: Sulfate, total Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Prediction Limit
Intrawell Parametric, MW_1509
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Background Data Summary: Mean=423.2, Std. Dev.=28.79, n=13. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9163, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.001504. Assumes 1 future value.

Constituent: Sulfate, total  Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

Prediction Limit
Intrawell Parametric, MW_1510
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6/14/16  1/18/17  8/25/17  3/31/18  11/5/18  6/12/19

Background Data Summary: Mean=368.1, Std. Dev.=56.47, n=13. Normality test: Shapiro Wilk @alpha = 0.01,

calculated = 0.8801, critical = 0.814. Kappa = 2.279 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.001504. Assumes 1 future value.

Constituent: Sulfate, total Analysis Run 12/27/2019 9:48 AM  View: Intrawell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Interwell Appendix Ill Trend Test - Significant Results

Mitchell BAP

Constituent
Chloride, total (mg/L)
pH, field (SU)

Well Slope
MW_1508 (bg) -19.98
MW_1504 (bg)  0.1603

Data: Mitchell BAP  Printed 12/23/2019, 1:51 PM

Sig. N %NDs  Normality Xform Alpha Method
Yes 14 0 n/a n/a 0.01 NP
Yes 14 0 n/a n/a 0.01 NP



Interwell Appendix [l Trend Test - All Results

Mitchell BAP  Client: Geosyntec ~ Data: Mitchell BAP  Printed 12/23/2019, 1:51 PM

Constituent Well Slope Calc. Critical Sig. N %NDs  Normality Xform Alpha Method
Boron, total (mg/L) MW_1504 (bg)  -0.01117 23 -48 No 14 0 n/a n/a 0.01 NP
Boron, total (mg/L) MW_1508 (bg)  -0.04102 -9 -48 No 14 0 n/a n/a 0.01 NP
Calcium, total (mg/L) MW_1504 (bg)  -6.046 -26 -48 No 14 0 n/a n/a 0.01 NP
Calcium, total (mg/L) MW_1508 (bg) -1.861 -6 -48 No 14 0 n/a n/a 0.01 NP
Chloride, total (mg/L) MW_1504 (bg) -5.395 -46 -48 No 14 0 n/a n/a 0.01 NP
Chloride, total (mg/L) MW_1508 (bg) -19.98 -67 -48 Yes 14 0 n/a n/a 0.01 NP
pH, field (SU) MW_1504 (bg)  0.1603 56 48 Yes 14 0 nla nla 0.01 NP
pH, field (SU) MW_1508 (bg)  0.08144 37 48 No 14 0 n/a n/a 0.01 NP
Total Dissolved Solids [TDS] (m... MW_1504 (bg) -42.26 -39 -48 No 14 0 n/a n/a 0.01 NP
Total Dissolved Solids [TDS] (m... MW_1508 (bg) -29.53 -25 -48 No 14 0 n/a n/a 0.01 NP
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Sen's Slope Estimator Sen's Slope Estimator
MW_1504 (bg) MW_1508 (bg)
0.2 2
n=14 n=14
Slope =-0.01117 Slope =-0.04102
units per year. units per year.
0.16 Mann-Kendall 1.6 Mann-Kendall
statistic = -23 statistic = -9
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Trend not sig- . Trend not sig-
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0 0
6/13/16 2113117 10/16/17 6/18/18 2/18/19 10/22/19 6/14/16 2114117 1011717 6/19/18 2/19/19 10/22/19
Constituent: Boron, total  Analysis Run 12/23/2019 1:49 PM  View: Interwell Alll Constituent: Boron, total  Analysis Run 12/23/2019 1:49 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
Sanitas™ v.9.6.24 . UG Sanitas™ v.9.6.24 . UG
Sen's Slope Estimator Sen's Slope Estimator
MW_1504 (bg) MW_1508 (bg)
300 300
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6/13/16 2113117 10/16/17 6/18/18 2/18/19 10/22/19 6/14/16 2114117 1011717 6/19/18 2/19/19 10/22/19
Constituent: Calcium, total  Analysis Run 12/23/2019 1:50 PM  View: Interwell Alll Constituent: Calcium, total  Analysis Run 12/23/2019 1:50 PM  View: Interwell Alll

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Chloride, total Analysis Run 12/23/2019 1:50 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: pH, field Analysis Run 12/23/2019 1:50 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Chloride, total Analysis Run 12/23/2019 1:50 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sen's Slope Estimator
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Constituent: pH, field Analysis Run 12/23/2019 1:50 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Total Dissolved Solids [TDS]
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Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

n=14

Slope =-42.26
units per year.

Mann-Kendall
statistic = -39
critical = -48

Trend not sig-
nificant at 99%
confidence level
(a=10.005 per
tail).

Analysis Run 12/23/2019 1:50 PM  View: Interwell Alll
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Constituent: Total Dissolved Solids [TDS] Analysis Run 12/23/2019 1:50 PM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Interwell Prediction Limit Summary

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP  Printed 1/10/2020, 11:05 AM

Constituent Well Upper Lim. Lower Lim. Bg N Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron, total (mg/L) n/a 1.36 n/a 28 n/a n/a 0 n/a n/a 0.002247 NP Inter (normality) ...
Calcium, total (mg/L) n/a 2421 n/a 28 2183 12.15 0 None No 0.001504 Param Inter 1 of 2
Chloride, total (mg/L) n/a 238 n/a 28 n/a n/a 0 n/a n/a 0.002247 NP Inter (normality) ...
pH, field (SU) n/a 8.18 6.86 28 n/a n/a 0 n/a n/a 0.004494 NP Inter (normality) ...
Total Dissolved Solids [TDS] (m... n/a 1194 n/a 28 1002 98.35 0 None No 0.001504 Param Inter 1 of 2
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Prediction Limit

Interwell Non-parametric
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.01 alpha level. Limit is highest of 28 background values. Annual per-constituent alpha =
0.02225. Individual comparison alpha = 0.002247 (1 of 2). Assumes 5 future values.

Constituent: Boron, total  Analysis Run 1/10/2020 11:04 AM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Sanitas™ v.9.6.24 . UG

Prediction Limit
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0
10/21/19 10/22/19

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.01 alpha level. Limit is highest of 28 background values. Annual per-constituent alpha =
0.02225. Individual comparison alpha = 0.002247 (1 of 2). Assumes 5 future values.

Constituent: Chloride, total ~Analysis Run 1/10/2020 11:04 AM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Prediction Limit
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Background Data Summary: Mean=218.3, Std. Dev.=12.15, n=28. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9444, critical = 0.896. Kappa = 1.958 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.007498. Individual comparison alpha = 0.001504. Assumes 5 future values.

Constituent: Calcium, total  Analysis Run 1/10/2020 11:04 AM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Prediction Limit

Interwell Non-parametric
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0
10/21/19 10/22/19

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.01 alpha level. Limits are highest and lowest of 28 background values. Annual per-
constituent alpha = 0.04449. Individual comparison alpha = 0.004494 (1 of 2). Assumes 5 future values.

Constituent: pH, field Analysis Run 1/10/2020 11:04 AM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Prediction Limit

Interwell Parametric
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Background Data Summary: Mean=1002, Std. Dev.=98.35, n=28. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9768, critical = 0.896. Kappa = 1.958 (c=7, w=5, 1 of 2, event alpha = 0.05132). Report alpha =
0.007498. Individual comparison alpha = 0.001504. Assumes 5 future values.

Constituent: Total Dissolved Solids [TDS] Analysis Run 1/10/2020 11:04 AM  View: Interwell Alll
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Constituent

Antimony, total (mg/L)
Arsenic, total (mg/L)
Barium, total (mg/L)
Beryllium, total (mg/L)
Cadmium, total (mg/L)
Chromium, total (mg/L)
Cobalt, total (mg/L)
Combined Radium 226 + 228 (pCi/L)
Fluoride, total (mg/L)
Lead, total (mg/L)
Lithium, total (mg/L)
Mercury, total (mg/L)
Molybdenum, total (mg/L)
Selenium, total (mg/L)
Thallium, total (mg/L)

Well
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Upper Tolerance Limits

Mitchell BAP  Client: Geosyntec

Upper Lim. Date
0.00005034 n/a
0.001851 n/a
0.05567 n/a
0.00006 n/a
0.00009 n/a
0.002125 n/a
0.003246 n/a
2.155 n/a
0.25 n/a
0.003449 n/a
0.0136 n/a
0.000008 n/a
0.001678 n/a
0.0009 n/a
0.00025 n/a

Data: Mitchell BAP

Observ.
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Sig.
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Printed 12/23/2019, 1:56 PM

BgN %NDs Transform
26 15.38 sqrt(x)
26 0 xM(1/3)
26 0 No

26 46.15 n/a

26 3.846 n/a

26 0 No

26 0 sqrt(x)
25 0 sqrt(x)
28 0 n/a

26 7.692 xM(1/3)
26 23.08 No

26 73.08 n/a

26 19.23 sqrt(x)
26 15.38 n/a

26 26.92 n/a

Alpha
0.05
0.05
0.05
0.2635
0.2635
0.05
0.05
0.05
0.2378
0.05
0.05
0.2635
0.05
0.2635
0.2635

Method

Inter

Inter

Inter

NP Inter(normal...
NP Inter(normal...
Inter

Inter

Inter

NP Inter(normal...
Inter

Inter

NP Inter(normal...
Inter

NP Inter(normal...
NP Inter(normal...



MITCHELL BAP GWPS

CCR-Rule | Background
Constituent Name MCL Specified Limit GWPS
Antimony, Total (mg/L) 0.006 0.00005 0.006
Arsenic, Total (mg/L) 0.01 0.0019 0.01
Barium, Total (mg/L) 2 0.056 2
Beryllium, Total (mg/L) 0.004 0.00006 0.004
Cadmium, Total (mg/L) 0.005 0.00009 0.005
Chromium, Total (mg/L) 0.1 0.0021 0.1
Cobalt, Total (mg/L) n/a 0.006 0.0032 0.006
Combined Radium, Total (pCi/L) 5 2.16 5
Fluoride, Total (mg/L) 4 0.25 4
Lead, Total (mg/L) 0.015 0.0034 0.015
Lithium, Total (mg/L) n/a 0.04 0.014 0.04
Mercury, Total (mg/L) 0.002 0.000008 0.002
Molybdenum, Total (mg/L) n/a 0.1 0.0017 0.1
Selenium, Total (mg/L) 0.05 0.0009 0.05
Thallium, Total (mg/L) 0.002 0.00025 0.002

*MCL = Maximum Contaminant Level
*GWPS = Groundwater Protection Standard




Confidence Interval Summary Table - All Results (No Significant)

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP  Printed 12/23/2019, 1:59 PM

Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method
Antimony, total (mg/L) MW_1505 0.0001 0.00003 0.006 No 13 7.692 No 0.01 NP (normality)
Antimony, total (mg/L) MW_1506 0.00007 0.00003 0.006 No 13 0 No 0.01 NP (normality)
Antimony, total (mg/L) MW_1507 0.00009522 0.00004786 0.006 No 13 0 No 0.01 Param.
Antimony, total (mg/L) MW_1509 0.00009 0.00002 0.006 No 13 0 No 0.01 NP (normality)
Antimony, total (mg/L) MW_1510 0.00003 0.00002 0.006 No 13 0 No 0.01 NP (normality)
Arsenic, total (mg/L) MW_1505 0.001417 0.0003768 0.01 No 13 0 x(1/3) 0.01 Param.
Arsenic, total (mg/L) MW_1506 0.001077 0.0004996 0.01 No 13 0 No 0.01 Param.
Arsenic, total (mg/L) MW_1507 0.002917 0.0007721 0.01 No 13 0 No 0.01 Param.
Arsenic, total (mg/L) MW_1509 0.0005313 0.0003502 0.01 No 13 0 No 0.01 Param.
Arsenic, total (mg/L) MW_1510 0.0005865 0.0003628 0.01 No 13 0 No 0.01 Param.
Barium, total (mg/L) MW_1505 0.0633 0.0459 2 No 13 0 No 0.01 NP (normality)
Barium, total (mg/L) MW_1506 0.06343 0.05312 2 No 13 0 No 0.01 Param.
Barium, total (mg/L) MW_1507 0.08602 0.0597 2 No 13 0 No 0.01 Param.
Barium, total (mg/L) MW_1509 0.06187 0.05222 2 No 13 0 No 0.01 Param.
Barium, total (mg/L) MW_1510 0.04618 0.04041 2 No 13 0 No 0.01 Param.
Beryllium, total (mg/L) MW_1505 0.000091 0.000007 0.004 No 13 38.46 No 0.01 NP (Cohens/xfrm)
Beryllium, total (mg/L) MW_1506 0.0000782 0.00001269 0.004 No 13 23.08 No 0.01 Param.
Beryllium, total (mg/L) MW_1507 0.0001273 0.00003965 0.004 No 13 23.08 No 0.01 Param.
Beryllium, total (mg/L) MW_1509 0.00005 0.000008 0.004 No 13 69.23 No 0.01 NP (normality)
Beryllium, total (mg/L) MW_1510 0.00005 0.000008 0.004 No 13 46.15 No 0.01 NP (normality)
Cadmium, total (mg/L) MW_1505 0.00005 0.00002 0.005 No 13 0 No 0.01 NP (normality)
Cadmium, total (mg/L) MW_1506 0.00004 0.00001 0.005 No 13 0 No 0.01 NP (normality)
Cadmium, total (mg/L) MW_1507 0.00007 0.00003 0.005 No 13 0 No 0.01 NP (normality)
Cadmium, total (mg/L) MW_1509 0.00003 0.000008 0.005 No 13 0 No 0.01 NP (normality)
Cadmium, total (mg/L) MW_1510 0.000025 0.000005 0.005 No 13 23.08 No 0.01 NP (normality)
Chromium, total (mg/L) MW_1505 0.0065 0.0009857 0.1 No 12 0 xN(1/3) 0.01 Param.
Chromium, total (mg/L) MW_1506 0.002726 0.0009805 0.1 No 13 0 sqrt(x) 0.01 Param.
Chromium, total (mg/L) MW_1507 0.01429 0.003916 0.1 No 13 0 No 0.01 Param.
Chromium, total (mg/L) MW_1509 0.001959 0.000684 0.1 No 13 0 x7N(1/3) 0.01 Param.
Chromium, total (mg/L) MW_1510 0.002498 0.0006514 0.1 No 12 0 In(x) 0.01 Param.
Cobalt, total (mg/L) MW_1505 0.001088 0.000224 0.006 No 13 0 sqrt(x) 0.01 Param.
Cobalt, total (mg/L) MW_1506 0.0008524 0.0003422 0.006 No 13 0 No 0.01 Param.
Cobalt, total (mg/L) MW_1507 0.002942 0.0007406 0.006 No 13 0 No 0.01 Param.
Cobalt, total (mg/L) MW_1509 0.0003735 0.0001688 0.006 No 13 0 No 0.01 Param.
Cobalt, total (mg/L) MW_1510 0.0002739 0.000145 0.006 No 13 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW_1505 1.04 0.5131 5 No 13 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW_1506 1.293 0.4113 5 No 13 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW_1507 1.626 0.7118 5 No 12 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW_1509 1.391 0.5042 5 No 13 0 sqrt(x) 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW_1510 1.04 0.3568 5 No 12 0 No 0.01 Param.
Fluoride, total (mg/L) MW_1505 0.1 0.03 4 No 14 78.57 No 0.01 NP (NDs)
Fluoride, total (mg/L) MW_1506 0.1 0.04 4 No 14 57.14 No 0.01 NP (normality)
Fluoride, total (mg/L) MW_1507 0.07393 0.05684 4 No 14 7.143 x7(1/3) 0.01 Param.
Fluoride, total (mg/L) MW_1509 0.16 0.1 4 No 14 0 No 0.01 NP (normality)
Fluoride, total (mg/L) MW_1510 0.1 0.05 4 No 14 21.43 No 0.01 NP (normality)
Lead, total (mg/L) MW_1505 0.001021 0.0001018 0.015 No 13 7.692 xM1/3) 0.01 Param.

Lead, total (mg/L) MW_1506 0.0007056 0.0002338 0.015 No 13 0 No 0.01 Param.

Lead, total (mg/L) MW_1507 0.00271 0.0004773 0.015 No 13 7.692 sqrt(x) 0.01 Param.

Lead, total (mg/L) MW_1509 0.0001217 0.00002425  0.015 No 13 0 sqrt(x) 0.01 Param.

Lead, total (mg/L) MW_1510 0.0002134 0.00007979  0.015 No 13 0 sqrt(x) 0.01 Param.
Lithium, total (mg/L) MW_1505 0.01207 0.006602 0.04 No 13 7.692 No 0.01 Param.
Lithium, total (mg/L) MW_1506 0.01553 0.009503 0.04 No 13 7.692 No 0.01 Param.
Lithium, total (mg/L) MW_1507 0.01792 0.01087 0.04 No 13 7.692 No 0.01 Param.
Lithium, total (mg/L) MW_1509 0.01739 0.009223 0.04 No 13 7.692 No 0.01 Param.
Lithium, total (mg/L) MW_1510 0.01491 0.008266 0.04 No 13 0 No 0.01 Param.
Mercury, total (mg/L) MW_1505 0.000006 0.000002 0.002 No 13 69.23 No 0.01 NP (normality)
Mercury, total (mg/L) MW_1506 0.000003 0.000002 0.002 No 13 53.85 No 0.01 NP (normality)
Mercury, total (mg/L) MW_1507 0.00001109  0.000003086  0.002 No 13 7.692 sqrt(x) 0.01 Param.
Mercury, total (mg/L) MW_1509 0.0000025 0.000002 0.002 No 13 84.62 No 0.01 NP (NDs)
Mercury, total (mg/L) MW_1510 0.0000025 0.000002 0.002 No 13 92.31 No 0.01 NP (NDs)
Molybdenum, total (mg/L) MW_1505 0.00162 0.0007387 0.1 No 12 8.333 sqrt(x) 0.01 Param.
Molybdenum, total (mg/L) MW_1506 0.00131 0.0005545 0.1 No 13 0 sqrt(x) 0.01 Param.
Molybdenum, total (mg/L) MW_1507 0.004698 0.0008668 0.1 No 13 7.692 sqrt(x) 0.01 Param.
Molybdenum, total (mg/L) MW_1509 0.001694 0.000527 0.1 No 13 23.08 No 0.01 Param.
Molybdenum, total (mg/L) MW_1510 0.001 0.00028 0.1 No 12 25 No 0.01 NP (Cohens/xfrm)
Selenium, total (mg/L) MW_1505 0.0007055 0.0003099 0.05 No 13 0 No 0.01 Param.
Selenium, total (mg/L) MW_1506 0.0002 0.00005 0.05 No 13 15.38 No 0.01 NP (Cohens/xfrm)

Selenium, total (mg/L) MW_1507 0.0004336 0.0001156 0.05 No 13 0 No 0.01 Param.
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Confidence Interval Summary Table - All Results (No Significant

Data: Mitchell BAP  Printed 12/23/2019, 1:59 PM

Well
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510

Mitchell BAP

Upper Lim.
0.0003
0.0002
0.00025
0.00025
0.00025
0.00025
0.00025

Client: Geosyntec

Lower Lim.

0.0001
0.00008
0.000065
0.00005
0.00005
0.00003
0.00001

Compliance
0.05

0.05

0.002

0.002

0.002

0.002

0.002

Sig.

No
No
No
No
No
No
No

N

13
13
12
13
13
13
13

%NDs

0

0

25
23.08
23.08
23.08
30.77

Transform
No
No
No
No
No
No
No

Alpha
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Method

NP (normality)
NP (normality)
NP (normality)
NP (normality)
NP (normality)
NP (normality)
NP ( )

normality’
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Sanitas™ v.9.6.24 . UG

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
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Constituent: Antimony, total  Analysis Run 12/23/2019 1:57 PM  View: AIV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
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Constituent: Barium, total Analysis Run 12/23/2019 1:58 PM  View: AlV
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Parametric Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
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Constituent: Arsenic, total Analysis Run 12/23/2019 1:58 PM  View: AIV
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
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Non-Parametric Confidence Interval Parametric Confidence Interval
Compliance Limit is not exceeded. Per-well alpha = 0.01.

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
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Parametric and Non-Parametric (NP) Confidence Interval

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
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Compliance Limit is not exceeded. Per-well alpha = 0.01.
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SECTION 1

EXECUTIVE SUMMARY

In accordance with the United States Environmental Protection Agency’s (USEPA’s) regulations
regarding the disposal of coal combustion residuals (CCR) in landfills and surface impoundments
(40 CFR 257.90-257.98, “CCR rule”), groundwater monitoring has been conducted at the Bottom
Ash Pond (BAP), an existing CCR unit at the Mitchell Power Plant located in Moundsville, West
Virginia.

Based on detection monitoring conducted in 2017 and 2018, statistically significant increases
(SSIs) over background were concluded for boron, calcium, chloride, and total dissolved solids
(TDS), at the BAP. An alternative source was not identified following the detection monitoring
events; thus, the BAP has been in assessment monitoring since 2018. During the most recent
assessment monitoring event, completed in October 2019, Appendix III detections of boron,
calcium, chloride, fluoride, sulfate, and TDS were observed above background levels and the unit
remained in assessment monitoring. The statistical summary of the results of the May 2020
assessment sampling event are documented in this report.

Prior to conducting the statistical analyses, the groundwater data underwent several validation
tests, including those for completeness, sample tracking accuracy, transcription errors, and
consistent use of measurement units. No data quality issues were identified which would impact
the usability of the data.

The monitoring data were submitted to Groundwater Stats Consulting, LLC for statistical analysis.
Groundwater protection standards (GWPSs) were re-established for the Appendix IV parameters.
Confidence intervals were calculated for Appendix IV parameters at the compliance wells to assess
whether any were present at concentrations above the GWPSs. No statistically significant levels
(SSLs) were identified; however, concentrations of Appendix III parameters remained above
background. Thus, the unit will remain in assessment monitoring. Certification of the selected
statistical methods by a qualified professional engineer is documented in Attachment A.
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SECTION 2

BOTTOM ASH POND EVALUATION

2.1 Data Validation & QA/OQC

During the assessment monitoring program, two sets of samples were collected for analysis from
each upgradient and downgradient well to meet the requirements of 40 CFR 257.95(b) (March
2020) and 257.95(d)(1) (May 2020). Samples from the May 2020 sample event were analyzed for
all Appendix III and Appendix IV parameters, whereas samples from the March 2020 event the
were analyzed for Appendix IV parameters only. A summary of data collected during these
assessment monitoring events may be found in Table 1.

Chemical analysis was completed by an analytical laboratory certified by the National
Environmental Laboratory Accreditation Program (NELAP). Quality assurance and quality
control (QA/QC) samples completed by the analytical laboratory included the use of laboratory
reagent blanks (LRBs), continuing calibration verification (CCV) samples, and laboratory fortified
blanks (LFBs).

The analytical data were imported into a Microsoft Access database, where checks were completed
to assess the accuracy of sample location identification and analyte identification. Where
necessary, unit conversions were applied to standardize reported units across all sampling events.
Exported data files were created for use with the Sanitas™ v.9.6.25 statistics software. The export
file was checked against the analytical data for transcription errors and completeness. No QA/QC
issues were noted which would impact data usability.

2.2 Statistical Analysis

Statistical analyses for the BAP were conducted in accordance with the January 2017 Statistical
Analysis Plan (AEP, 2017), except where noted below. Time series plots and results for all
completed statistical tests are provided in Attachment B.

The data obtained in March and May 2020 were screened for potential outliers; however, no
outliers were identified in either set of data (Attachment B).

2.2.1 Establishment of GWPSs

A GWPS was established for each Appendix IV parameter in accordance with 40 CFR 257.95(h)
and the Statistical Analysis Plan (AEP, 2017). The established GWPS was determined to be the
greater value of the background concentration and the maximum contaminant level (MCL) or risk-
based level specified in 40 CFR 257.95(h)(2) for each Appendix IV parameter. To determine
background concentrations, an upper tolerance limit (UTL) was calculated using pooled data from
the background wells collected during the background monitoring and assessment monitoring
events. Generally, tolerance limits were calculated parametrically with 95% coverage and 95%
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confidence. Non-parametric tolerance limits were calculated for antimony, beryllium, cadmium,
fluoride, and thallium due to apparent non-normal distributions. Non-parametric tolerance limits
were calculated for mercury because greater than 50% of the data was non-detect results.
Tolerance limits and the final GWPSs are summarized in Table 2.

2.2.2 Evaluation of Potential Appendix IV SSLs

A confidence interval was constructed for each Appendix IV parameter at each compliance well.
Confidence limits were generally calculated parametrically (o = 0.01); however, non-parametric
confidence limits were calculated in some cases (e.g., when the data did not appear to be normally
distributed or when the non-detect frequency was too high). An SSL was concluded if the lower
confidence limit (LCL) exceeded the GWPS (i.e., if the entire confidence interval exceeded the
GWPS). Calculated confidence limits are shown in Attachment B.

No SSLs were identified at the Mitchell BAP.
2.2.3 Evaluation of Potential Appendix III SSIs

The Appendix III results were analyzed to assess whether concentrations of Appendix III
parameters at the compliance wells exceeded background concentrations. Data collected during
the May 2020 assessment monitoring events from each compliance well were compared to the
prediction limits to assess whether the results are above background values. The results from these
events and the prediction limits are summarized in Table 3. The following exceedances of the
upper prediction limits (UPLs) were noted:

e Boron concentrations exceeded the interwell UPL of 1.36 mg/L at MW-1505 (7.36 mg/L),
MW-1506 (4.07 mg/L), MW-1507 (7.72 mg/L), MW-1509 (10.6 mg/L), and MW-1510
(9.14 mg/L).

e Calcium concentrations exceeded the interwell UPL of 240 mg/L at MW-1505 (282 mg/L),
MW-1506 (290 mg/L), MW-1507 (262 mg/L), and MW-1509 (262 mg/L).

e Chloride concentrations exceeded the interwell UPL of 238 mg/L at MW-1505 (252 mg/L),
MW-1506 (379 mg/L), MW-1507 (310 mg/L), MW-1509 (331 mg/L), and MW-1510 (252
mg/L).

e Sulfate concentrations exceeded the intrawell UPL of 469 mg/L at MW-1505 (471 mg/L),
and at MW-1510 (484 mg/L).

e TDS concentrations exceeded the interwell UPL of 1180 mg/L. at MW-1505 (1460 mg/L),
MW-1506 (1530 mg/L), MW-1507 (1330 mg/L), MW-1509 (1390 mg/L), and MW-1510
(1440 mg/L).

While the prediction limits were calculated for a one-of-two retesting procedure, SSIs were
conservatively assumed if the May 2020 sample was above the UPL or below the LPL. Based on
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this evaluation, concentrations of Appendix III constituents appear to be above background
concentrations and the unit will remain in assessment monitoring.

2.3 Conclusions

A semi-annual assessment monitoring event was conducted in accordance with the CCR Rule.
The laboratory and field data were reviewed prior to statistical analysis, with no QA/QC issues
identified that impacted data usability. A review of outliers identified no potential outliers in the
May 2020 data. GWPSs were re-established for the Appendix IV parameters. A confidence
interval was constructed at each compliance well for each Appendix IV parameter; SSLs were
concluded if the entire confidence interval exceeded the GWPSs. No SSLs were identified.

The Appendix III results were evaluated to assess whether concentrations of Appendix III
parameters exceeded background levels. Boron, calcium, chloride, sulfate, and TDS results
exceeded background levels at select downgradient wells.

Based on this evaluation, the Mitchell BAP CCR unit will remain in assessment monitoring.
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Table 1 - Groundwater Data Summary

Mitchell Plant - Bottom Ash Pond

Geosyntec Consultants, Inc.

Parameter Unit MW-1504 MW-1505 MW-1506 MW-1507 MW-1508 MW-1509 MW-1510
3/17/2020 5/5/2020 3/17/2020 5/5/2020 3/17/2020 5/5/2020 3/18/2020 5/5/2020 3/18/2020 5/6/2020 3/18/2020 5/5/2020 3/18/2020 5/6/2020
Antimony pg/L 0.1U 0.1U 0.1U 0.03] 0.1U 0.02] 0.1U 0.03] 0.1U 01U 0.1U 0.03] 0.1U 01U
Arsenic pg/L 0.29 0.26 0.31 0.27 0.44 0.33 0.44 0.42 0.52 0.44 0.42 0.27 0.31 0.29
Barium pg/L 48.3 43.8 42.8 48.4 53.0 52.2 53.0 53.1 36.2 35.4 45.8 43.7 38.0 36.7
Beryllium pg/L 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
Boron mg/L - 0.04] - 7.36 - 4.07 - 7.72 - 0.486 - 10.6 - 9.14
Cadmium pg/L 0.03] 0.03] 0.02] 0.03] 0.01J 0.01J 0.03] 0.03] 0.03] 0.03] 0.05U 0.05U 0.05U 0.05U
Calcium mg/L - 230 - 282 - 290 - 262 - 198 - 262 - 228
Chloride mg/L - 96.2 - 252 - 379 - 310 - 148 - 331 - 252
Chromium pg/L 0.238 0.238 0.624 0.291 4.24 0.592 2.69 1.30 0.820 0.654 0.518 0.633 2.10 0.886
Cobalt pg/L 0.04] 0.03] 0.100 0.096 0.393 0.162 0.342 0.345 0.481 0.413 0.144 0.092 0.121 0.109
Combined Radium pCi/L 0.442 0.758 0.715 0.791 2U 0.478 0.381 0.836 0.636 0.593 0.551 1.20 0.864 0.737
Fluoride mg/L 0.15 0.12 0.03J 0.02] 0.04] 0.03J 0.07 0.057J 0.08 0.06 0.13 0.10 0.11 0.10
Lead ug/L 02U 02U 02U 02U 0.213 02] 0.217 0.208 0.298 0.311 02] 0.05] 0.08J 0.07]
Lithium mg/L 0.00441 0.00442 0.00501 0.00493 0.00825 0.00782 0.00794 0.00757 0.00484 0.00483 0.00934 0.00897 0.00808 0.00750
Mercury pg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Molybdenum pg/L 2U 2U 2U 2U 1] 0.71] 0.8J 0.71] 0.8J 0.71] 2U 0.6J 2U 2U
Selenium pg/L 7.3 3.8 0.06 ] 0.06 ] 0.09] 02U 0.06 ] 0.08J 0.1J 0.1J 0.07] 0.1J 02] 02]
Sulfate mg/L - 372 - 471 - 337 - 350 - 273 - 402 - 484
Thallium pg/L 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Total Dissolved Solids | mg/L - 1,020 - 1,460 - 1,530 - 1,330 - 947 - 1,390 - 1,440
pH SU 7.1 7.5 7.2 7.5 7.3 7.5 7.2 7.4 7.2 7.2 7.3 7.4 7.4 7.4

Notes:

ug/L: micrograms per liter
mg/L: milligrams per liter
pCi/L: picocuries per liter
SU: standard unit

U: Non-detect value. For statistical analysis, parameters which were not detected were replaced with the reporting limit.
J: Estimated value. Parameter was detected in concentrations below the reporting limit.

-: Not sampled
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Table 2: Groundwater Protection Standards

Mitchell Plant - Bottom Ash Pond

Geosyntec Consultants, Inc.

Constituent Name MCL CCR Rule-Specified | Background Limit GWPS
Antimony, Total (mg/L) 0.006 0.00010 0.006
Arsenic, Total (mg/L) 0.01 0.00193 0.01
Barium, Total (mg/L) 2 0.055 2
Beryllium, Total (mg/L) 0.004 0.0001 0.004
Cadmium, Total (mg/L) 0.005 0.00009 0.005
Chromium, Total (mg/L) 0.1 0.0023 0.1
Cobalt, Total (mg/L) n/a 0.006 0.0030 0.006
Combined Radium, Total (pCi/L) 5 1.97 5
Fluoride, Total (mg/L) 4 0.25 4
Lead, Total (mg/L) 0.015 0.0029 0.015
Lithium, Total (mg/L) n/a 0.04 0.02116 0.04
Mercury, Total (mg/L) 0.002 0.000008 0.002
Molybdenum, Total (mg/L) n/a 0.1 0.0018 0.1
Selenium, Total (mg/L) 0.05 0.005 0.05
Thallium, Total (mg/L) 0.002 0.0005 0.002

Notes:

MCL = Maximum Contaminant Level

RSL = Regional Screening Level

GWPS = Groundwater Protection Standard
Calculated UTL (Upper Tolerance Limit) represents site-specific background values.
The higher of the calculated UTL or MCL/Rule-Specified Level is used as the GWPS.
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Table 3: Appendix III Data Summary Geosyntec Consultants, Inc.
Mitchell Plant - Bottom Ash Pond

Analvie Unit Descrintion MW-1504 | MW-1505 | MW-1506 [ MW-1507 | MW-1509 | MW-1510
1
Y P 5/5/2020 5/5/2020 5/5/2020 5/5/2020 5/5/2020 5/6/2020
Interwell Background Value (UPL) 1.36
Boron mg/L -
Analytical Result 004 | 736 [ 407 | 772 | 106 | 914
. Interwell Background Value (UPL) 240
Calcium mg/L -
Analytical Result 230 | 282 | 290 | 262 | 262 | 228
Chloride me/L Interwell Backg.round Value (UPL) 238
Analytical Result 962 | 252 [ 379 | 310 | 331 | 2%
Fluoride mg/L Intrawell Backg‘round Value (UPL) 0.298
Analytical Result 012 [ o002 | 003 | 005 [ o010 | 010
Interwell Background Value (UPL) 8.2
pH SU Interwell Background Value (LPL) 6.9
Analytical Result 75 | 75 | 75 | 74 | 74 | 74
Sulfate mg/L Intrawell Backg.round Value (UPL) 469
Analytical Result 372 | a4 | 337 | 350 | 402 | 484
1,1
Total Dissolved Solids | mg/L Interwell Backg.round Value (UPL) ,180
Analytical Result 1,000 | 1460 | 1,530 | 1,330 | 1,390 | 1,440

Notes:

UPL: Upper prediction limit

LPL: Lower prediction limit

Bold values exceed the background value.
Background values are shaded gray.
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ATTACHMENT A

Certification by Qualified Professional Engineer



Certification by Qualified Professional Engineer

[ certify that the selected and above described statistical method is appropriate for evaluating the
groundwater monitoring data for the Mitchell Bottom Ash Pond CCR management area and that
the requirements of 40 CFR 257.93(f) have been met.

y ‘.0“;3“ H O.N“ )l""l,6

DA\) > AnvTaond Muwee $ 9-”0\51.5/?6\"%((,

Printed Name of Licensed Professional Engineer f
.

\ 'S e
D&v?ooy A mﬂ.@w\ M LMJL/) “nanONAL

Signature g

L2665 WesT Virguuna O8. L4, 2020

License Number Licensing State Date




ATTACHMENT B
Statistical Analysis Output



GROUNDWATER STATS
CONSULTING

June 16, 2020

x (3))
“ame

Geosyntec Consultants
Attn: Ms. Allison Kreinberg
941 Chatham Lane, #103
Columbus, OH 43221

RE: Mitchell Bottom Ash Pond (BAP)
Assessment Statistics - May 2020 Sample Event

Dear Ms. Kreinberg,

Groundwater Stats Consulting, formerly the statistical consulting division of Sanitas
Technologies, is pleased to provide the groundwater Assessment Monitoring statistics for
the May 2020 sample event for American Electric Power Company’'s Mitchell Bottom Ash
Pond. The analysis complies with the federal rule for the Disposal of Coal Combustion
Residuals from Electric Utilities (CCR Rule, 2015) as well as with the USEPA Unified
Guidance (2009).

Sampling at each of the wells below began at Mitchell Bottom Ash Pond for the CCR
program in 2016. The monitoring well network, as provided by Geosyntec Consultants,
consists of the following: upgradient wells MW-1504 and MW-1508; and downgradient
wells MW-1505, MW-1506, MW-1507, MW-1509, and MW-1510.

Data were sent electronically, and the statistical analysis was conducted according to the
Statistical Analysis Plan and screening evaluation prepared by GSC and approved by Dr.
Kirk Cameron, PhD Statistician with MacStat Consulting, primary author of the USEPA
Unified Guidance, and Senior Advisor to GSC.

Groundwater Stats Consulting @ www.groundwaterstats.com e 913.829.1470



The CCR program consists of the following Assessment Monitoring constituents:

o Appendix IV (Assessment Monitoring) — antimony, arsenic, barium,
beryllium, cadmium, chromium, cobalt, combined radium 226 + 228,
fluoride, lead, lithium, mercury, molybdenum, selenium, and thallium

Time series graphs and box plots for these parameters are provided for all wells and
constituents; and are used to evaluate concentrations over the entire record as well as
view variation within and across wells (Figures A and B).

All data were screened during previous analyses for outliers using Tukey's outlier test and
visual screening. When values are identified as outliers, they are flagged in the database
with “0” and are deselected prior to construction of statistical limits. A list of all flagged
outliers follows this letter (Figure C). Additionally, flagged data are displayed in a lighter
font and as a disconnected symbol on the time series reports, as well as in a lighter font
on the accompanying data pages.

Evaluation of Appendix IV Parameters

Interwell tolerance limits were used to calculate the site-specific background limits from
pooled upgradient well data with for the Appendix IV constituents discussed above
(Figure D). Parametric tolerance limits are calculated, with a target of 95% confidence and
95% coverage, when data follow a normal or transformed-normal distribution such as for
arsenic, barium, chromium, cobalt, combined radium 226 + 228, lead, lithium,
molybdenum, and selenium. When data contained greater than 50% nondetects or did
not follow a normal or transformed-normal distribution, non-parametric tolerance limits
were used. The confidence and coverage levels for nonparametric tolerance limits are
dependent upon the number of background samples. These limits were compared to the
Maximum Contaminant Levels (MCLs) and the CCR-Rule specified levels in the
Groundwater Protection Standards (GWPS) table following this letter to determine the
highest limit for use as the GWPS in the Confidence Interval comparisons (Figure E).

Confidence intervals were then constructed on downgradient wells for each of the
Appendix IV parameters using the highest limit of either the MCL, CCR-Rule specified, or
background as discussed above (Figure F). Only when the entire confidence interval is
above a GWPS is the well/constituent pair considered to exceed its respective standard.
No confidence interval exceedances were noted for any of the Appendix IV parameters. A
summary of the confidence interval results follows this letter.

Groundwater Stats Consulting @ www.groundwaterstats.com e 913.829.1470



Thank you for the opportunity to assist you in the statistical analysis of groundwater
quality for the Mitchell Bottom Ash Pond. If you have any questions or comments, please
feel free to contact me.

For Groundwater Stats Consulting,

Easton Rayner
Groundwater Analyst

W%OJW&W&/L/

Kristina L. Rayner
Groundwater Statistician

Groundwater Stats Consulting @ www.groundwaterstats.com e 913.829.1470
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Constituent: Fluoride, total Analysis Run 6/11/2020 8:56 AM  View: AlV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Box & Whiskers Plot
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Constituent: Lithium, total Analysis Run 6/11/2020 8:56 AM  View: AlV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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mg/L

0.005

0.004

0.003

0.002

0.001

Sanitas™ v.9.6.25 . UG

0.00003

0.000024

0.000018
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Box & Whiskers Plot
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Constituent: Lead, total Analysis Run 6/11/2020 8:56 AM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP

Box & Whiskers Plot
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Constituent: Mercury, total

Analysis Run 6/11/2020 8:56 AM  View: AIV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Box & Whiskers Plot
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Constituent: Molybdenum, total ~ Analysis Run 6/11/2020 8:56 AM  View: AlV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Thallium, total

Analysis Run 6/11/2020 8:56 AM  View: AlV

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP
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Constituent: Selenium, total Analysis Run 6/11/2020 8:56 AM  View: AIV
Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP



Outliers

Mitchell BAP  Client: Geosyntec  Data: Mitchell BAP  Printed 6/11/2020, 9:03 AM

L) CilL) CilL)
228 (C! 228 (9 228
ta) (mgl\_\- ot Ung]\,? adum 22§ * Radum 220 * um 6+ el kmgé\jnu\'“- total (n'\gl\—\

um, m, e ed ed R numMs
5 CrOr 1510 MO 407 Com 4608 CO™ T 1610 COMOIL 1605 Mo 4510 MO

N\\NJSO
6/14/2016 0.0332 (o)
9/26/2016 0.00735 (o)
2/8/2017 16.587 (0)  12.465(0)  6.828 (0)

4/12/2018 0.0274 (o) 0.0033 (o)



Constituent

Antimony, total (mg/L)
Arsenic, total (mg/L)
Barium, total (mg/L)
Beryllium, total (mg/L)
Cadmium, total (mg/L)
Chromium, total (mg/L)
Cobalt, total (mg/L)
Combined Radium 226 + 228 (pCi/L)
Fluoride, total (mg/L)
Lead, total (mg/L)
Lithium, total (mg/L)
Mercury, total (mg/L)
Molybdenum, total (mg/L)
Selenium, total (mg/L)
Thallium, total (mg/L)

Well
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Tolerance Limit Summary Table

Printed 6/16/2020, 1:55 AM

Mitchell BAP  Client: Geosyntec

Upper Lim.
0.0001
0.001931
0.055
0.0001
0.00009
0.002286
0.002988
1.973
0.25
0.002896
0.02116
0.000008
0.001756
0.005006
0.0005

Date
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Data: Mitchell BAP

Observ.
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

BaN
30
30
30
30
30
30
30
29
32
30
30
30
30
30
30

%NDs
26.67
0

0
53.33
3.333

13.33
20

76.67
23.33
13.33
36.67

Transform

n/a
In(x)
No

n/a
n/a
sqrt(x)
sqrt(x)
sqrt(x)
n/a
xM(1/3)
In(x)
n/a
In(x)
In(x)

n/a

Alpha
0.2146
0.05
0.05
0.2146
0.2146
0.05
0.05
0.05
0.1937
0.05
0.05
0.2146
0.05
0.05
0.2146

Method

NP Inter(normal...
Inter

Inter

NP Inter(normal...
NP Inter(normal...
Inter

Inter

Inter

NP Inter(normal...
Inter

Inter

NP Inter(NDs)
Inter

Inter

NP Inter(normal...



MITCHELL BAP GWPS

CCR-Rule | Background
Constituent Name MCL Specified Limit GWPS
Antimony, Total (mg/L) 0.006 0.0001 0.006
Arsenic, Total (mg/L) 0.01 0.001931 0.01
Barium, Total (mg/L) 2 0.055 2
Beryllium, Total (mg/L) 0.004 0.0001 0.004
Cadmium, Total (mg/L) 0.005 0.00009 0.005
Chromium, Total (mg/L) 0.1 0.002286 0.1
Cobalt, Total (mg/L) n/a 0.006 0.002988 0.006
Combined Radium, Total (pCi/L) 5 1.973 5
Fluoride, Total (mg/L) 4 0.25 4
Lead, Total (mg/L) 0.015 0.002896 0.015
Lithium, Total (mg/L) n/a 0.04 0.02116 0.04
Mercury, Total (mg/L) 0.002 0.000008 0.002
Molybdenum, Total (mg/L) n/a 0.1 0.001756 0.1
Selenium, Total (mg/L) 0.05 0.005006 0.05
Thallium, Total (mg/L) 0.002 0.0005 0.002

*MCL = Maximum Contaminant Level
*GWPS = Groundwater Protection Standard




Constituent
Antimony, total (mg/L)
Antimony, total (mg/L)
Antimony, total (mg/L)
Antimony, total (mg/L)
Antimony, total (mg/L)
Arsenic, total (mg/L)

Arsenic, total (mg/L)
Arsenic, total (mg/L)
Arsenic, total (mg/L)
Arsenic, total (mg/L)
Barium, total (mg/L
Barium, total (mg/L.

Barium, total (mg/L

Barium, total (mg/L.
Barium, total (mg/L)

Beryllium, total (mg/L)
Beryllium, total (mg/L)
Beryllium, total (mg/L)

Beryllium, total (mg/L)

(
Beryllium, total (mg/L)
Cadmium, total (mg/L)
Cadmium, total (mg/L)
Cadmium, total (mg/L)
Cadmium, total (mg/L)
mg/L)
mg/L)
mg/L)
mg/L)

(

(
Cadmium, total (mg/L)

(mg/L

(mg/L
Chromium, total

Chromium, total

Chromium, total

Chromium, total
Chromium, total (mg/L)
Cobalt, total (mg/L)
Cobalt, total (mg/L.
Cobalt, total (mg/L
Cobalt, total (mg/L.
Cobalt, total (mg/L.
Combined Radium 226 + 228 (pCi/L)
Combined Radium 226 + 228 (pCilL.
Combined Radium 226 + 228 (pCi/L.

(

(

)
)
)
)

Combined Radium 226 + 228 (pCilL.
Combined Radium 226 + 228 (pCilL.
Fluoride, total (mg/L)

Fluoride, total (mg/L.

)
)
)
)

)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Fluoride, total (mg/L)
Lead, total (mg/L)
Lead, total (mg/L)
Lead, total (mg/L)
Lead, total (mg/L)
Lead, total (mg/L)
Lithium, total (mg/L,
Lithium, total (mg/L.
Lithium, total (mg/L,
Lithium, total (mg/L.
Lithium, total (mg/L)
Mercury, total (mg/L)

Mercury, total (mg/L)
Mercury, total (mg/L)
Mercury, total (mg/L)
Mercury, total (mg/L)
Molybdenum, total (mg/L)
Molybdenum, total (mg/L)
Molybdenum, total (mg/L)
Molybdenum, total (mg/L)
Molybdenum, total (mg/L)
Selenium, total (mg/L)
Selenium, total (mg/L)

Selenium, total (mg/L)

Confidence Interval - All Results (No Significant)

Well
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507

Mitchell BAP

Upper Lim.
0.00006
0.00006
0.00008883
0.00005
0.00005
0.001088
0.0009971
0.002382
0.00051
0.0005545
0.0577
0.062
0.08132
0.06043
0.04532
0.00015
0.0001
0.0001307
0.0001
0.0001
0.00005
0.00003
0.00007
0.000025
0.000025
0.004527
0.00256
0.01285
0.001602
0.00228
0.0008655
0.0007849
0.002391
0.0003447
0.0002558
0.9958
1.175

1.5

1.309
0.9987
0.06

0.07

0.07

0.15

0.1
0.00102
0.0005977
0.002285
0.0001239
0.0001785
0.01128
0.01468
0.01688
0.01634
0.01402
0.000006
0.000005
0.00001
0.000005
0.000005
0.002074
0.001235
0.004103
0.002
0.002
0.0006461
0.0001
0.0003551

Client: Geosyntec

Lower Lim.
0.00003
0.00003
0.00004583
0.00002
0.00002
0.0003622
0.0004722
0.0006497
0.000346
0.0003482
0.0459
0.0527
0.05811
0.05038
0.03968
0.00001
0.00001
0.00006062
0.00001
0.00001
0.00002
0.00001
0.00003
0.00001
0.000005
0.0007618
0.00097
0.003459
0.000668
0.0007276
0.0001921
0.0003244
0.0005695
0.0001567
0.000138
0.5509
0.3661
0.6779
0.5448
0.4276
0.03

0.04

0.06

0.1

0.05
0.000091
0.0002256
0.0004213
0.00003055
0.00007751
0.006223
0.009161
0.01014
0.009168
0.008135
0.000002
0.000002
0.000003
0.000002
0.000002
0.0009128
0.0005945
0.0008945
0.00048
0.00033
0.0002499
0.00007
0.0000984

Compliance
0.006
0.006
0.006
0.006
0.006
0.01
0.01
0.01
0.01
0.01
2

2

2

2

2
0.004
0.004
0.004
0.004
0.004
0.005
0.005
0.005
0.005
0.005
0.1
0.1
0.1
0.1
0.1
0.003
0.003
0.003
0.003
0.003
5

L A S B ) I |

4
0.015
0.015
0.015
0.015
0.015
0.021
0.021
0.021
0.021
0.021
0.002
0.002
0.002
0.002
0.002
0.0018
0.0018
0.0018
0.0018
0.0018
0.05
0.05
0.05

Sig.

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

N

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
14
15
15
15
14
15
15
15
15
15
15
15
14
15
14
16
16
16
16
16
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
14
15
15
15
14
15
15
15

%NDs
13.33
6.667
6.667
6.667
13.33
0

©O ©O ©o ©o o © © © o

46.67
33.33
33.33
73.33
53.33

13.33
33.33

O O O O O OO OO o0 O o o o o

68.75
50
6.25

18.75
20

6.667

6.667
6.667
6.667
6.667

73.33
60
20
86.67
93.33
21.43

6.667

26.67

35.71

20

Data: Mitchell BAP  Printed 6/16/2020, 2:13 AM

Transform
No
No
No

sart(x)

sqrt(x)

sqrt(x)
sqrt(x)
sqrt(x)
In(x)

sart(x)

Alpha
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Method

NP (normality)
NP (normality)
Param.

NP (normality)
NP (normality)
Param.
Param.
Param.
Param.
Param.

NP (normality)
NP (normality)
Param.
Param.
Param.

NP (normality)
NP (normality)
Param.

NP (normality

normality’

normality’

normality’
normality’
NP (normality

Param.

)
NP ( )
NP ( )
NP (normality)
NP ( )
NP ( )

)

Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.

NP (normality)
NP (normality)
NP (normality)
NP (normality)
NP (normality)
NP (Cohens/xfrm)
Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.
Param.

NP (normality)
NP (normality)
NP (Cohens/xfrm)
NP (NDs)

NP (NDs)
Param.
Param.
Param.

NP (Cohens/xfrm)
NP (normality)
Param.

NP (normality)

Param.



Constituent

Selenium, total (mg/L)
Selenium, total (mg/L)
Thallium, total (mg/L)
)

(
Thallium, total (mg
Thallium, total (mg/L)
(
(

L
L
Thallium, total (mg/L)
Thallium, total (mg/L)

Confidence Interval - All Results (No Significant)

Data: Mitchell BAP  Printed 6/16/2020, 2:13 AM

Well
MW_1509
MW_1510
MW_1505
MW_1506
MW_1507
MW_1509
MW_1510

Mitchell BAP

Upper Lim.
0.0003
0.0002
0.0005
0.0005
0.0005
0.0005
0.0005

Client: Geosyntec

Lower Lim.

0.00009
0.00008
0.000067
0.00005
0.000051
0.00003
0.00001

Compliance
0.05

0.05

0.002

0.002

0.002

0.002

0.002

Sig.

No
No
No
No
No
No
No

N

15
15
15
15
15
15
15

%NDs
0

0
33.33
33.33
33.33
33.33
40

Transform
No
No
No
No
No
No
No

Alpha
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Method

NP (normality)
NP (normality)
NP (normality)
NP (normality)
NP (normality)
NP (normality)
NP ( )

normality’

Page 2
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.

Parametric Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
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Constituent: Antimony, total Analysis Run 6/16/2020 2:10 AM  View: AIV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Constituent: Arsenic, total Analysis Run 6/16/2020 2:10 AM  View: AlV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Sanitas™ v.9.6.25 . UG Sanitas™ v.9.6.25 . UG

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.

3 0.005
24 0.004 Limit=0.004.
1.8 0.003
1.2 0.002
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Constituent: Barium, total Analysis Run 6/16/2020 2:10 AM  View: AIV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Constituent: Beryllium, total Analysis Run 6/16/2020 2:10 AM  View: AlV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP
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Non-Parametric Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01.
0.006

Limit=0.005

0.0048

0.0036

0.0024

mg/L

0.0012

& X s 2 L
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Constituent: Cadmium, total Analysis Run 6/16/2020 2:10 AM  View: AIV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Sanitas™ v.9.6.25 . UG

Parametric Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.

0.004
0.0032
0.0024
0.0016
o
>
E 0.0008 1 |:|
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0
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2 %

Constituent: Cobalt, total Analysis Run 6/16/2020 2:10 AM  View: AIV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Sanitas™ v.9.6.25 . UG

Parametric Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.

0.15

0.12

0.09

0.06
o
E
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e Zf’q, (N % %
"% Ko 2> K a0

Constituent: Chromium, total ~Analysis Run 6/16/2020 2:10 AM  View: AlV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Sanitas™ v.9.6.25 . UG

Parametric Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.

6
48
36
24
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Constituent: Combined Radium 226 + 228 Analysis Run 6/16/2020 2:10 AM  View: AlV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP
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Non-Parametric Confidence Interval Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01.

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
5 0.02
4 Limit = 4 0.016
Limit=0015
3 0.012
2 0.008
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Constituent: Fluoride, total Analysis Run 6/16/2020 2:10 AM  View: AlV Constituent: Lead, total Analysis Run 6/16/2020 2:10 AM  View: AlV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP Mitchell BAP  Client: Geosyntec Data: Mitchell BAP
Sanitas™ v.9.6.25 . UG Sanitas™ v.9.6.25 . UG
Parametric Confidence Interval Non-Parametric Confidence Interval
Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n. Compliance Limit is not exceeded. Per-well alpha = 0.01.
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Constituent: Lithium, total Analysis Run 6/16/2020 2:10 AM  View: AlV

Constituent: Mercury, total  Analysis Run 6/16/2020 2:10 AM  View: AlV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Mitchell BAP  Client: Geosyntec Data: Mitchell BAP



Sanitas™ v.9.6.25 . UG Sanitas™ v.9.6.25 . UG

Parametric and Non-Parametric (NP) Confidence Interval

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
0.006 0.06
Limit=0.05
0.0048 0.048
0.0036 0.036
0.0024 0.024
o ] L it=0.0018 ] ] o
E) | | E)
E 0.0012 |_| L E 0.012
0 0
5% @%,‘?a 6}97 2> 4"}(_‘?@ "% % %S ‘9@9,‘:0) %fo& %f’o
®, & 4 %, %% 6"% % o i

Constituent: Molybdenum, total ~ Analysis Run 6/16/2020 2:11 AM  View: AlV

Constituent: Selenium, total Analysis Run 6/16/2020 2:11 AM  View: AIV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Mitchell BAP  Client: Geosyntec Data: Mitchell BAP

Sanitas™ v.9.6.25 . UG

Non-Parametric Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01.

0.003

0.0024

0.0018

0.0012
o
E)
E 0.0006

o |:| |:| |:| |_|
/2\\//% /7\\4)71,} of/% . \:i’ipl of%,
RS R s RS R
, /oo% 0)0% foo% 6%)
s, %, %@ ‘9@ s@

Constituent: Thallium, total Analysis Run 6/16/2020 2:11 AM  View: AIV
Mitchell BAP  Client: Geosyntec Data: Mitchell BAP



APPENDIX 3 — Alternative Source Demonstrations

Alternative source demonstrations relative to Appendix IV SSLs above the groundwater protection
standard were not necessary because no SSLs above the groundwater protection standards were
identified in 2020. Alternative source demonstrations are not applicable at this time.




APPENDIX 4 - Notices for Monitoring Program Transitions

No transition between monitoring requirements occurred in 2020; the CCR unit remained in
assessment monitoring over the entire year. Notices for monitoring program transitions are not
applicable at this time.




APPENDIX 5 - Well Installation/Decommissioning Logs

No monitoring wells installed or decommissioned in 2020. Well installation/decommissioning
logs are not applicable at this time.




EPA ADDITIONAL INFORMATION REQUEST
Attachment C

2020 Field Data Sheets Documenting Dry
Monitoring Well Status at Mitchell Plant’s
Landfill



Field Static Water Level Form
Mitchell Landfill

Mitchell Power Generation Plant
American Electric Power

Measured
Top of Riser Casing Depth to Top / - .
Coordi L El Diameter of Screen | Screen Length Tnlal“ 3 / Z D
SoilBoring | Manitoring | MonitoringWeli Tag | Date Wel (inches) D('ffe"l‘)
D Well ID Number Installed Northing Easting {ft amsf} (ftamsl) (ft amsl) Water Level TOC]  Elevation
MW1101H 0491-0003-2011 107272014 4848839 1605657 8 12071 2 20 50 3428 —~— L
MW1I01R 0491-0006-201 1 wazon | 4eeer7a 1609656 4 122123 2 187 2 M5 /94'5 i
SB-01
MWTI01F 0402-0006-201 1 1222011 | 484ea5 | 1s008514 122085 2 162 7 1714 (&5 45T
MWI11018 0402-0005-2011 121972011 4848708 1609653.8 12073 2 18 1032 e ——
MWI0R 0402-0002-2011 1211412011 4851017 16141033 122836 2 196 8 258 / gl-/,q P
58-07 MW1102F 0491-0004-2011 102512011 485106 1 1611110:4 122867 2 147 30 180 ]f‘, 30
MW11028 0402-0003-2011 182011 485097 4 1611096.8 122884 2 n 17 %09 ng— —
MWIO3H 0491-0002-2011 82712014 487005.3 1610094 123962 2 307 40 3494 e B
s8-18 MW1103R 0402.0004 2011 1262011 | 489985 | 16100972 124001 2 191 7 203 | [G¢.S0
MW1103F 0431-0005-201 § 1m0 | 4s70m12 f 16101022 123919 2 19 k| Bs /57 25
MWII4R 0402-0008-2011 1R 486451 1609471.2 123066 2 187 %5 2138 /70,6{
88-23
MWIHOF 0402 0007-2011 12212018 | 4863523 1609469.3 12303 2 152 2 mr 176990
SB-09 PZ110IHY 0402-0001-2011 212011 4855509 16103395 114358 1 212 35 475 i el
MWISOIR 852015 484563.0 16093135 1161.78 4 1354 146 1535 /5'2_42
B-1501
MWI501F 612015 4848520 16099175 116183 4 814 146 107 fr02:%0
81502 MWI502R 8%/2015 4846488 1610218 § 1047 41 4 234 96 360 2 /,/0
MWISOIR 81512015 464596 7 1610487 6 11156 4 894 98 1019 72 _5’0
B8-1503
MW1503F BI152015 484591 4 1610488 5 111193 B 484 146 663 G L/. 4,1-/
Bedrack Unit Legend:
(1) Survay coordinales are US Stale Plana 1983 West Virginia North H = Hundred Sandslone
{2) ams! = average mean sea level. Vestical Datum s NAVD 1988, GEOID 03 R = Rush Run Sandstone
{3) Piezometar Abandoned in June 2013 due b g landf fon. One inch diameter F = Fish Croek Sandsicne

{4) Maasured from the lop of riser

Civil & Environmental Consultants, Inc. (1 10-416.7608)

8 =Burion Sandsione/Shallow Bedrock




[ onior

A unit of American Electrie Power

FIELD INFORMATION FORM
Site: MI JCL// L- F AEP Project Number: ‘/23 go2.5¢€02.
Dae: /- 3/ 20 Weather Observations; o Vereasy - Flurrus 30'”*
lWELL ID; Mw (o2 FF | ‘Water Volume Factors
Di Gallons/Foot
Casing Diameter: Z (ke Water BeightinWel: 23+ 7 (e 1 fnches o
4 15 inches 0.092
Total Depth: {820 ey Water Volume in Well: U 2 fackes 017
. 3 inches 038
Depth to Water: /15¢.3 @ Purge Volume: 2 gal (calculated) 4 inches 0.65
2 gal. {removed)
Depth to Top of Screen: / ‘/ 7' 0 (fe=t)
. . _ . Mimimum Purge Vplume (drawdown)(gal /fL) + (well screen length)(gal /ft) =
Measured using; é’ eclecl, ET sWL M,cler
Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other D.ét/ t Cojﬂc{ /3/0\(1 c‘U’
Sampled using; Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other &‘l t Ca'l[@f/ X &‘J CL‘(
Field Measurements
Temperature pH Conductivity Tubidity Volume Water Leve! During Purging Time
(deprees C) (s.1.) !umlmslcmz (NTU) (gallons) (feet)
(-8 1.2 770  3.59 % I3¢.5 /327
/3 e 2 27C [i2f AR IS G [33/
il g % 2 770 080 l:e S 753 /335
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume Water Level During Sarmpling Time
(de% 0 gs.n.é urnhos/cm (gallons) !fut%
! ’ 770 Dllo j'a _/Cs-l ’§37
Instrument Calibration
Turbidity Meter Type_ Jpttngh 77 22742 LONTU sid= SAINTUstd =
100NTDstd= 51.8NTUstd =
499 NTU std =
pE/Conductivity Meter Type. Y5/~ o Plvs 401 std=
k4 70sd= 1413 umbos/cm =
10.1std=
Physical Properties /
Odor: A/A Analysis Required:
Colar: A /A
Tubidity: AT/ Sample timeldate: /337 / /-3/-2.0
Contments:
Deviatlons from FSAP;
) Ve
Sampler: EQV\ \S 0»\\ Simm:(@ Lé"g-a
Parameter Method #

Temperature SM 2550-B 2000/2010

pH

SM4500-H B2011

Conductivity SM2510B-2011



o

ﬁ GHIO"
A unit of American Elecirie Power
FIELD INFORMATION FORM

Site: Ml‘)é I{w// LF AEP Project Number: t[23862.560 2

Date: /~3/-20

(WELLID: Mw -/S562 R, |

Weather Observations: @ VEr<asSr / Fh U’T‘;-QS 303

‘Water Volume Factors
‘7[ 3 ? Diameter Gallons/Foot
Casing Diameter: {inches) Water Height in Well: 6/' (fest) 1 inches 0.04
. 15 inches 0,092
Total Depth: J&s0 (feet) Water Voluoe in Well: 3 2 {gallons) 2 inches 0.17
N 3 inzhes 038
Depth to Water: 3/./ (fect) Purge Volume: 2 gal {calculated) 4 inches 0.66

2 gal. (removed)
Depth to Top of Screen: 23. ‘/ (feat)

] Mimimum Purge Volume (drawdown)(gal /ft.) + (well screen lengih)(gal /) =
Measured using: LevTecl &0 SWL M.euffu’

Purged using: Dedicated Baiter/Polypro Rope Grundfos pump/poly tubing Other DLA\LO:L«( &‘0{\(}\1‘?
Sampled using; Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other_h&cl \'co.“&c( &L(NZ\C\JJ_
Field Measurements

Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
(dcges C) {s.1L.) (umhos/cm) (NTU) (gallons) (feet)

135 13 [AA3) 2.(8 oS 3/35 /224
[3:3 7.4, [X/Y5) 2. Ye /o 3/:6¢ /223
235 2.4 béo 2./¢ 15 3/ 5¢ /232

Field Measurements at Time of Sampling

Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
(degrees C) S0 ‘whos/ci (NTU) (gallons) (fest)
(335 7-71‘ éao 2:20 2.0 32./0 /23S
Instrument Calibration
Turbidity Meter Type fann. . 73 703 1.0NTUsid= 542NIUstd =
100NTD std= 51L.8NTUstd =
. 499 NTU std =
|pH/Conductivity Meter Type 'S/~ Pro Plas 401 std=
70sd= 1413 umhos/cm =
10.1std=
Physical Properties
Odor: A /A Analysis Required:
Calor: A/ /
Turbidity: AfA Sample time/date: /23S ) /-3)-20
Comments:
Deviations from FSAP:

Samplex;_ QW \JOJ\ . Sign-alun:: ) "<<p\b_¥df‘\-

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



Field Static Water Level Form
Mitchell Landfill
Mitchell Power Generation Plant
American Electric Power

Top of Riser Casing Depth 1o Top Measured
Ce m Elevati Diameter of Screen 1 Screen Length DTWIM
Sofl Boring Manitoring Monitoring Well Tag Date Well {inches) ‘E‘S:hl)
0] Well ID Number Installed Northing Easting {ftamsl) {ft amsf) (ft amsi) Water Level TOC]  Elevation
MWHOIH 0491-0003-2011 10712011 4848839 1603657 8 122071 2 20 50 29 Dgy ,{//4
MNIDIR 0491-0006-2011 102812011 4848778 1609656 4 rrila 2 187 ) 2145 /9& 60 /,26“ 03
5801
MW110tF 0402-0006-2011 122072011 484854 5 1609551 4 122086 2 162 7 714 /6 & 10 /“5-5-;7‘
MW1101B 0402-0005-2011 12182011 484870.8 16026538 122073 2 88 18 1092 — —
MWI02R 0402-0002-201 1 120412011 4851017 16111033 122836 2 156 8 2058 /82.73’ /046’,4/
§B-07 MW1102F 0491-0004-2011 1072572011 485106 16111101 122867 2 147 30 180 /5-&1‘5’ /672, ¥2.
MW11028 0402-0003-2041 1215201 485097 4 16110969 1228 84 2 n 17 909 e —
MW1103H 0491-0062-2011 sziron 487005.3 1610094 123982 2 307 40 3494 DR\/ ,{// A
—
5818 MWI103R 0402 0004 2011 12162011 485998 5 1610097.2 124001 2 191 7 2003 If'," 6‘ /W‘L 35
MW1103F 0491-0005-2011 1072572011 4870112 16101022 1239.13 2 149 X 181.6 /5",79 /0 81447
MWI04R 040200082011 1222011 | 48sS1 16094712 123066 2 187 % L T _../0 r044. 2.0
sB23
MW1104F 0402 00072011 120172011 4853523 1609469.3 12303 2 182 2 1741 /6§ 84 1661- /-/é
| LA 4,
SB-09 PZ1101HY 0402.0001-2011 /19201 485950 9 1610333 5 114359 1 212 35 pLig] —r —
MWIS01IR 8/5/2015 4846630 16099135 1161.78 4 1354 146 1535 /52 (_I/ /007'3 7
8-1501
MWIS01F 88/2015 4846620 1608917.5 1161.83 4 914 146 1097 /02, 30 /057,53
8-1502 MW1SG2R 882015 484648 8 1610218 ¢ 1047 41 4 234 96 360 3/, 0/ /0/6 & '~/D
MWISOIR BN52015 4845967 1610487 § 111,96 4 894 96 s 142.22 |0/ 77,,/
B-1503
MW1S03F 81512015 484591.4 1610488 5 111103 : 484 146 663 ¢3.45 Vode.7¢
Bedrock Unit Legend:
(1} Survey coordinates are US Stata Plane 1983 West Virginia North H = Hundred Sandslons
(2} amal = averags mean sea level Vertcal Datum is NAVD 1988, GEOID 03 R = Rush Run Sandstone 1 4
{3) Piezomeler Abandoned in June 2013 dus ko encroaching landfi construcion. One inch diameter piezomeler F = Fish Creek Sandatona
{4} Measured from the top of riser, B = Byrion Sandsione/ShaSiow Bedrock

Civil & Environmental Consultants, Inc. (1 10-416.7608)



1 SHIO"®

A unit of American Electric Fowsr

FIELD INFORMATION FORM

Site: /’Z :/CLI/ ZM F"I/

AEP Project Number: 423002 54 ¢ 2.

Date: S -C-202p Weather Observations; oveveasgT  Yop'd

MELL ID: MW ot W l Water Volume Factors

Diameter Gallony/Foot
Casing Diameter: 2 (achey Water HeightinWell: ~ &/4 (6= 1 faches 004

15 inches 0.092
Total Depth: 34290 (s Water Volume in Well: /A {zaltons) 2 inches 0.17

3 inches 038
Depth to Water: bﬂ (feet) Purge Volume: & gal (caleutated) 4 inchrs 0.56

eal. (removed)

Depth to Top of Screer: 29040 ()

. Mimimum Purge Volume (drawdown)(gal /fi.) + (well screen length)(gal /&) =
Measured using: me ET St peter
Purged using: Dedicated Baiter/Polypro Rope Grundfos pump/poly tubing Other ca 3 ) rar)d
Sampled using; Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other __0_¢_J :ca:ltJ Rludder ?4/ ns‘;)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.u) (umshos/cm) (NTU) {gallons) (feet)
— — — — — NTA& /8 00 |
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
(degrees C) sa) (umhos/cm) (NTU) (gallons) {feat) ——
e 7300
. Instrument Calibration
Turbidity Meter Type & ans HY ?3 263 LONTUsld= 542NiUstd =
100NTD std= 518 NTUstd = ‘
. 499 NTU std =
PH/Conductivity MeterType V/$1' « Prg Plus 401 std=
70std= 1413 umhos/cm =
10.1etd=
Physical Properties
Odor: A///A Analysis Required:
Coler: AISA / -
Twbidity: A/A Sample time/date: dé ém (:./ 6 -203 0
Comments: _Tnsul8ciend’ (Weder -Le M_
Devintions from FSAP;
Sampler: <?0?J UCJ«'\ Signature: <~ &k&\;‘b‘\
Parameter Method #

Temperature SM 2550-B 2000/2010

pH SM4500-H B2011
Conductivity SM2510B-2011



™ AunitofAmerican Electric Power

FIELD INFORMATION FORM
site: A, ‘/C/Lv// ZM p‘// AEP Project Number: 423802 540 2.
Datee 5-6-2020 Weather Observations;
IWELL ID: mw- Lol R I Water Volume Factors
Diameler Gallany/Foot
Casing Diamster; 2 (mchey WaterHeightinWel: __ [ 9-F (e 1 faches )
. 15 inches 0.092
Total Depth: 2 lkl- O (wey) Water Volume in Well: 3 - f (gallons) 2 inches 0.17
. 3 intbes 038
Depth to Water: [95 60 (ray Purge Volume: /.5 gl (calculated) 4 inches 046
g2l (removed)
Depthto Top of Sereen: /¥ 7+ 0 {fect)
. Mimimum Purge Volume (drawdown)(gal /fi) + (well screen length)(gal /Rt ) =
Measured using: Gwm ET Suwit. pMeter
Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other cafed 13 Prarp
Sampled using: Dedicated Bailer/Polypro Rope Gnumdfos pump/poly tubing Other __Dz_i :cﬁk‘/ Bluddar ?l/ lﬁrJ
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
(degrees C) (s.) (wmhos/cm) (NTU) (gallons) (feet)
(LS 8.1l /070 L-73 | o & /96-70 1433
[-5T 271 joz0 S | o ¥ /9¢-7e 1437
-5 ] /220 5.05 /-7 [97-20 14y r
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
degrees C) S0 umhos/cm (%ns) (feat)
.5 9- 7580 7-7—% 1.5 198 (2 d9d
. Instrament Calibration
Turbidity Meter Type_thpna HY 93763 LONTU std= S42NTUstd =
100NTDstd = 51.8NTUstd =
. 499 NTU std =
[P/ Conductivity Meter Type_V/§7 = g Plas 401 std=
: 70std= 1413 umhos/cm =
10.1std=
Physical Properties
Odor: ,\///z Analysis Required:
Color A
Turbidity: A/A Sample timefdate: / 4‘/‘/[/ S-6-2020
Comments:
Deviations from FSAP;

Samplcr; ?\sw V&k Signature: ° QW

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



Site: /'7! :/CA-DI/

Y OHIO"

™ Aunitof American Electric Powsr

FIELD INFORMATION FORM

Lind €1/

Date: 5-6- 2020 Weather Observations: ove€lcasT Yo ‘t
LWELL ID: mw (ol E l Water Volume Factors
Diameter GallanyFool
Casing Diameter: 2. (ichey Waler HeightinWell: 4/, Z:g (feet) Y faches 004
/ 15 inches 0,092
Total Depth: / - /0 (en) Water Volume in Well: VA (gallons) 2 inches 0.17
. 3 inthes 038
Depth to Water: G 5./ O (o Purge Volume: gal (calculated) 4 inches 0.66
g4l (removed)

Depthto Top of Sereen: /6 2- O (et

Measured using: BwTuyL

Mimimum P
ET Suil pe

AEP Project Number: 423002 54 5 2.

nriVolumc (drewdown)(gal /fL) + (well sereen length)(gal /ft) =
v~

Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other catfed 13 )
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other _L_')_c_J:caq(tJ Bludder ?4/ L)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.u.) (umhog/cm) (NTU) {gallons) (feet)
p— — — — £ M/A (570
Field Measurements at Time of Sam pling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) (s:) {urnhos/cm) T {gullons) _ {feat)
— = — — WA /{570
. Instrument Calibration
Turbidity Meter Type_thnna A7 33703 LONTU std= SA2NTUstd =
10ONTDstd= 51.8NTUsid = ‘
R 499 NTU std =
pE/Conductivity Meter Type _\/ $1 « Prg Plus 401 std=
70std= 1413 umhos/cm =
10.1std=
Physical Properties
Odor: M/A Analysis Required:
Colar; AlfA /\/ _
Turbidity: A4 Sample time/date:_No S, pb/ 5-¢-2020
Comments: :Z:vsm?&“w( (Amyl—e// iﬁ S d—p e
Deviations from FSAP; i
" \ o
T
Sampler: ?6\[ \lbsV\ Signature: m f‘\)—\
Parametgr Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



A unit of American Electric Powsr

FIELD INFORMATION FORM
Site: /'7‘ ‘[CL// ZM (2 // AEF Project Number: 4/23 f025¢6 2
Date: S-l -202.0 Weather Observations;____ gV o7 /g " "
IWELL ID: mw - /1 o & I Water Volume Factors
Diameier Gallone/Foot
Casing Diameter: 2 (inches) Water Height in Well: Ll / 4 (fest) 1 inches 0.04
15 fnches 0.092
Total Depth: 265 .0% () Water Volue in Well:___ #// { (zallons) 2 inches 0.17
. 3 inches 038
Depth to Water: [82 -5 (s Purge Volure: gl (calontated) 4 inches 0.56
AL (removed)

Depth to Top of Sereen:  / 9 6-6 (fest)
. Mimimum Purge Volume (drawdown)(gal /ft) + (well screen length)(gal Jit) =
BesTeek

Measured using: ET Swil. peter
Purged using; Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other cafed 13 Pirans
Sampled using: Dedicated Bailes/Polypro Rope  Grundfus pump/poly tubing Other ded] icafed Bludder Prany
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{deprees C) (s.0.) (umhos/cm) (NTU) (gallons) {feet)
— — —_— & ra /20
Field Measurements at Time of Sam pling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) (sn) {urchos/cm) NTU) (gllons (feet)
g — —_ — % /K /¢1o
. Instrument Calibration
Turbidity Meter Type_thnne HY ?j 263 LONTUstd= SA2NTU std =
10.0 NTD std= 518NTUstd = ‘
. 499NTU std =
|PR/Conductivity Meter Type \/ §1 < Pro Plus 401 std=
7.0std= 1413 umhos/cm =
10.1std=
Physical Properties
Odor: A/A Analysis Required:
Color: AR
Turbidity: N/ Sample time/date:_No S g ol / § G ~3.020
Comaments: Bt ordecdo NV
Deviations from FSAP:
. ) . = Ay
Sempler "R ab~ Sigutue:___ SO
Parametgr Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



| oHIO"

'y
A unit of American Elsctric Powsr

FIELD INFORMATION FORM

Site: /’7! '7[5‘-01/ /Arml ﬁ"//

Date: $-G-2020

AEP Project Number: 4/23£02 5¢ 6 2.

Temperature SM 2550-B 2000/2010
pH SM4500-H B2011
Conductivity SM2510B-2011

[V
Weather Observations:  o\eN Co-8{ "l’o
(WELLID: mw - /[oL [ | Water Volume Factors
L/ — Di Gallans/Foot
Casing Diameter; 2 (nchey WataHeightinWel:__ 29-/8 (o 1 fnches 004
‘/ / 15 inches 0.092
Total Depth: 186 -0 @y Water Volumne in Well: : (gallsns 2 faches 047
3 inches 038
Depth to Water: IS5 .85 (rey Purge Volume: Y gl {caleulatedt) 4 inches 056
gal. (removed)
Depth to Top of Sereen: /4 7- 0 (fest)
. Mimimum Purge Volume (drawdown)(gal /i) + (well screen length)(gal/ft) =
Measured using: Gwm ET Swit. J.L:if
Purged using; Dedicated Bailet/Polypro Rope Grundfos pump/poly tubing Other cafed 13 Pran
Sampled using: Dedicated Bailer/Polypro Rope Grnumdfos pump/poly tubing Other _Q_J :cnaltJ Bladder ?U' "1)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
(degrees C) (s.0.) (umhos/cm) (NTU) {gallons) (feet) _
/2-© 3.7 7 8° (26 L 156-26¢° /5SH |
)2+ 0 8.7 770 [352 2 /5C-T1¢: /55
-0 335" T 065 3 /877 4¢ [e6°
Field Measurements at Time of Sam pling
Temperature pH Conductivity Tushidity Volume ‘Water Level During Sampling Time
degrees C) 5.0 {umhos/cm) % (gellong éfe:tz
f2vo 1 18D 73 % /158 .57 léo2
. Instrument Calibration
Turbidity Meter Type & ane HY ?5 243 LONTUstd= 542NTUstd =
10.0NTD std= 51.8NTUstd =
. 499NTU std =
pH/Conductivity Meter Type \/ $1 ~ Pro Plus 401 std=
7.0std= 1413 umhos/cm =
10.1 std=
Physical Praperties
Odor; MIA Analysis Required:
Colar: A/A /
Turbidity: N/A Sanple time/date: /462 )/ S -G -2020
Comments:
Deviations from FSAP;
. ) . - L
Sampler: YN \I(‘r“* Signature: @\Afk
Parameter Method #



! A unitof American Efectric Powsr

FIELD INFORMATION FORM
Site: /‘7« JCL// ,ZA«\J« F'[/ AEP Project Number: 42302 54 5 2.
Date: 5-( 2020 Weather Observations; __ ove!" oasT™ «f5' ¢
IWELL ID: pmw-1lo3 H I Water Volume Factors
Diamazter Gallons/Foot
Casing Diameter: ) Water Heightin Well:____A/A_ (zey Linches 054
15 inches 0,052
Total Depth: 3"&‘1 ' “f_(fzo Water Volume in Well: /A (galions) 2 inches 0.17
. 3 fnches 038
Depth to Water: D R# (fe=) Purge Volume: ﬁ gl (ealulated) 4 inches 0.65
gAl. (removed)

Depth to Top of Sereen: 307 - ©_(fe)
. Mimimum Purge Volume (drawdown)(gal /fL) + (well screen length)(gal/ft) =
Bes Jeeks

Measured using; ET suL peter
Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other Qedscated 3 Prans
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other __()_:_A :uqlq/ Rludder ?(f any)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Leve! During Purging Time
(deprees C) (s.0.) (umhos/cm) (NTU) (gallons) (feet)
— — - — of ~/A ‘76
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume ‘Weter Level During Sampling Time
(degrees ©) (sn) (umhos/cm) NTU) (%ns) (feat) i
— — — — /A 177¢
. Instrament Calibration
Turbidity Meter Type_thwne WY 93763 LONTU std= S4INTUstd =
100NTD std= 51.8NTUstd =
. 499 NTU std =
pH/Conductivity Meter Type V1~ Prgs Pt 401 sd=
70std= 1413 umhos/em =
10.1std=
Physical Properties
Odar: M/A Analysis Required:
Color: Al/A
Tusbidity: A4 Sample time/date: b Stwple // S-G-2020
Comments: Tisu L8t Lockun o SN,
Deviations from FSAP;
Sampler: Rws'\r b Signature: \Za\/g_ NS
Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



~ A unit of American Electric Powsr
FIELD INFORMATION FORM

Site: /71 ’/C/Lo// /Ame F'.l/ AFEP Project Number: ﬂ320 25686 2

Date: 5-¢:202 o0 Weather Observations: _ o\pey eo-ST L/O\'S

LWELL ID: mMmw-Iloy R l Water Volume Factors
Diameter Galleny/Foot
Casing Diameter: 2. (nchey Water Height in Well:___4//4 (fet) 1 fnches 004
15 inches 0.092
Total Depth: 26030 (e Water Volume in Well: ___ /A {gallons) 2 tnches 0.17
. 3 inzhes 038
Depth to Water: 198 6L (Ret Purge Volume: g gal (calculatzd) 4 inches 0.66
£l (removed)
Depthto Top of Screen: /9/. 6 (fet)
. Mimimum Purge Volume (drawdown)(gal /ft) + (well screen length)(gal/Rt) =
Measured vsing: wa ET Stl plefer
Purged using: Dedicated Bailer/Folypro Rope Grundfos pump/poly tubing Other cated 13 Prasp
Sampled using: Dedicated Bailer/Polypro Rope Gnmdfos pump/poly tubing Other __Dc_J:caalc/ Rladder ?(/ "1)
Field Measurements
Temperature pH Condnctivity Turbidity Volume Water Level During Purging Time
(degrees C) (s..) (umhos/cm) (NTU) (gallons) (feet)
— pmecs — — z ~/A (720
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
(degrees ) (su) (umhos/cm) NTU) (%ns! (feet)
—_— - — —_ »M/A —
. Instrument Calibration
Turbidity Meter Type_thwne H? 33763 LONTUsd= SA2NTUstd =
100 NTD std= 51.8NTUstd = ‘
R 499 NTU std =
pH/Conductivity Meter Type_V/$1 « Prs Plts 401 sti=
7.0std= 1413 umhos/cm =
10.1std=
Physical Properties
Odor: M/A Analysis Required:
Color: ATA /
Twbidity: N/A Sample time/data: Afl)‘oqz(;r S-( -xe20
Comments: st,.& CoagnX  ocder do SG-M.A;,DLL
Deviations from FSAP;

Sampler; "Q\N\‘\O&\ Sigu;ahn: %i\‘;‘\

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



1 omio°

A unit of American Electric Powsr

FIELD INFORMATION FORM
sie: A7, ‘/CLI/ [Avv.i F‘// AEP Project Number; f{g3£0 2540 L
Date: S+(-20a© Weather Observations: __ 0 VeV caS] Su**
IWELL ID: mWwW-ilo3F l Water Volume Factors
Diameter Gallong/Foot
Casing Diameter: 2—  (uae) Watwr HeightinWelk__ 24-F (o } faches o
15 inches 0.092
Total Depth: L¥ [-60 & Water Volume in Well: “/ 2~ (gallons) 2 inches 0.17
. 3 inthes 038
Depth to Water: /15670 (rey Purge Volume: 3.8 gal (calculated) 4 inches 066
g2l (rrmoved)
Depth to Top of Sereen: /49~ ©_(gety
. Mimimum Purge Volume (drawdown)(gal /ft) + (well sereen length)(gal /it) =
Measured using: BesTeck 27 Sl pleder
Purged using: Dedicated Bailer/Polypro Rope  Grundfos pump/poly tubing Other Dedscated B )
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other __Dc__J rcafed Rludder ?1/ np
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s..) (umhos/cm) (NTU) (gallons) (feet)
(-9 372 1940 /33 °-1 /sg8.1e (438
/X 354 1956 50 [y /59.90 (L¥2
H-¥ 9.5 1450 /9.02 2. /¢o-8D (648
U 335~ 1950 3525 2.% 7410 /65 >+
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
(degrees C) 5.0 ‘umhos/cin (NTU) (gellons) (feat
A %'XD a1 [1£-73 3.5 /65—%1: 1657
. Instrument Calibration
Turbidity Meter Type_thuna WY 93763 LONTUsd= SAINTUstd =
10O0NIDstd= 518 NTUstd =
. 499 NTU std =
PR/Conductivity Meter Type j $ « Pro Plus 401 std=
70std= 1413 umhos/cm =
101 std=
Physical Properties
Odoc: M/A Analysis Required:
Color: Al/A /
Tuwhidity: N/ Sample time/date: Loo"// 5.6 2020
Comments:
Deviations from FSAP;

Sampln;. /“RN \/r(—\ Sign.atnre: QMES\ —

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H Bz011
Conductivity SM2510B-2011



= Aunitof American Eleciric Power

FIELD INFORMATION FORM
sie: M 1[5/1»/ [ dand €1 / AEP Project Number: 4/23£02 546 2
Date: S- @ -2020 Weather Observations: 0 VevcosT (g
L“/ELL ID: mw 1o l{ R ' Water Valume Factors
Diameter Gallany/Foot
Casing Diameter: 2 (inches) Water Height in Well: z (fet) 1 inches 0.4
1.5 inches 0.092
Total Depth: 2 13 80y Water Volume in Well: o/ 'A {gallons) 2 inches 0.17
N 3 jnches 038
Depth to Water: / 815 . i O (fee) Purge Volume: gal (calculated) 4 foches 056
gal. (mmoved)
Depth to Top of Screen: -0 (i)
. Mimimum P Volume (drawdown)(gal /ft.) + (well screen length)(pal /i) =
Measured using; BesTeek 27 Sl pMe
Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other cafed 3 Prapp
Sampled using; Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other _Qc_J:caalQ/ Bludder ?‘/ ""T‘)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.1.) {umhos/em) (NTU) (gallons) (feet) .
— — j—— pu— B AvTA [360

Field Measurements at Time of Sampling

Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
(degrees C) (sn) {umhos/om) INTU) (galons) (feat)
— — — — = 7 =
. Instrument Calibration
Turbidity Meter Type_thane HY 93 763 LONTUstd= 542NTUstd =
100 NIDstd= 51.3NTUstd =
. 499NTU std =
[P/ Conductivity Meter Type /1 = Prgs Plts 401 std=
70sd= 1413 umhbos/cm =
10.1std=
Physical Properties
Odor: ,\///A Analysis Required:
Calor: A/A /
Turbidity: MN/A Sampleﬁmddm:wm S-6-2020
Lo V4
Comments: sl do D
Deviations from FSAP;

Sampler: ?cw“ \}a.jr\ Sigu;:m < Mmﬁ\

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



Y OHIO"

" Aunitof American Electric Powsr

FIELD INFORMATION FORM
sie._ Midcho )/ Land €1/ AEP Project Number: 42302 545 2.
Date: S-06 -2© 20 Weather Observations:
IWELL ID: M W IID Ll F I ‘Water Volume Factors
Diameter Gallany/Foot
Casing Diamster: 2\ (inches) Water Height in Well: 4Af (fest) 1 inches 0,04
15 inches 0,092
Total Deptl: /1Y /o (o) Water Volue in Well:__ A/4  (gationg 2 faches 0.7
. 3 inches 038
Depth to Water: /68.8 ‘% (ee) Purge Volume: gal {ealculated) 4 fnches 056
E gal. (removed)
Depth to Top of Screen: / S2. O(re=t)
. Mimimum Purge Volume (drawdown)(gal /fi) + (well screen length)(gal /) =
Measured using: Gum ET Sl J,L:ief
Purged using; Dedicated Bailer/Palypro Rope Grundfes pump/paly tubing Other cated 13 Prann
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other __()c_J rcafed Rluddar ?(f )
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
(degrees C) (s.u) (umhos/cm) (NTU) L_Eﬂngs) (feet)
- = ~ - 2 ~7/A {370
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) (su) (umhos/cm) NTU) (mllons) (fest)
. Imstrument Calibration
Turbidity Meter Type_tosuna HY 33763 LONTUsud= S42NTUstd =
10ONIDstd= 51.8NTUstd =
R 499 NTU std =
|pPB/Conductivity Meter Type \/ § « Ao Plus 401 std=
7.0std= 1413 umhos/cm =
10.1std=
Physical Properties
Odor: /\/7/A Analysis Required:
Colar: AA /
Tusbidity: M/ Sample time/date: A/ ,)74..4?6; 3-6-2020
Comments: B s q’[o S £ o
L]
Deviations from FSAP:

- X { ) 3 P A
Sampler: %N \50&" Siguature: N <¢\~\-‘¥-\

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



Site: /7: :/C/Lv//

ol uvnitof American Electric Powsr

FIELD INFORMATION FORM

Lind el

Date: 5-C-2020

(WELLID: mW 1Sol R l

AEF Project Number: 423802 545 2.

Weather Observations:  pvercosl “f6™

‘Water Volume Factors
Diameter Gallang/Foot
Casing Diameter: ‘_-_;t {inches) Water Height in Well: A7A (fezt) 1 fnches 0.04
. 15 inches 0.092
Total Depth: [53:5 @) Water Volume in Well: /74 (gallons) 2 inches 017
. 3 inches 038
Depth to Water: 152 (fey Purge Volume: gal {caleulated) 4 foches 0.66
_ g2l (emoved)
Depth to Top of Screen: Zaé 120 (fe=t)
. Mimimum Purge Volume (drawdown)(gal /ft) + (well screen length)(gal /ft) =
Measured using: wa ET Sl pMedfer
Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other cafed 3 Pirand
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other M ;caaltJ Bludder ?(/’ ”1)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.u.) (umhos/cm) (NTU) gnllons) (feet)
— _— - — & a /A [s520
Field Measurements at Time of Sam pling
Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
(degrees C) (su) (urchos/cm) (NTU) (gullons) _ (feet)
n — —— —_—— e —— —
. Instrument Calibration
Turbidity Meter Type &ﬂ:ﬂ& Wi ?5 7263 LONTUsid= S542NIUstd =
100 NTD std= 518NTUstd = |
. 499 NTU std =
pH/Conductivity Meter Type \/ §1 « Pro Plus 401 std=
7.0std= 1413 umbos/cm =
10.1std=
Physical Properties
Odor: AM/A Analysis Required:
Color: AA
Tubidity: A/A Sample time/date: M,; Sople Zsfc-mm
Comments: “Lnsukfcisnd UJM s Mriéko_ .
Deviationg from FSAP:
. SS———— A
Sampler: 1—<tN \ OL\ Signature: &W
Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011




[ GHIO"

A unit of American Eleciric Powsr

FIELD INFORMATION FORM
sit: A, !CL/ / Land €/ / AEP Project Number: 42302 540 2
Date: §-6-202-O Weather Observations:_ sVevrc o=t Le">
IWELL ID: MW - 5o F l ‘Water Volume Faclors
Diameter GallonyFool
Casing Diameter: i {inches) Water Height in Well: /A (te=) 1 fnches 0.4
15 inches 0.092

Total Depth: /67 7% Water Volume in Well: A/ (gallons) 2 fnches 0.17

. 3 inthes 038
Depth to Water: /62-3% (fet) Purge Volume: Q gal (calcululed) 4 inchrs 0.56

gal. (removed)
Depth to Top of Screen: ?ﬂ Z (fest)
. Mimimum Purge Volume (drawdown)(gal /L) + (well screen length)(gal /ft) =
Measured using: Geow ET St pefer
Purged using; Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other cated 3 Prarp
Sampled using: Dedicated Bailer/PolyproRope  Grundfos pumglpaly tubing Other dedlicated Rludder ?n:p
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s..) (umshns/cm) (NTU) (gallons) (feet)
- — — — 73] /A /530

Field Measurements at Time of Sam pling

Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) (sx) (umhos/cm) NTU) (gallons) (feet)
— —_ —— —_— —_ o —
. Instrument Calibration
Turbidity Meter Type &ﬂ;ﬂﬁ i ;5 ZQ3 1ONTUstd= SA2NTIUstd =
10O0NTDsd= 518 NTUstd =
. 499 NTU std =
hpﬂ/Cnnducﬁvuy Meter Type \/ § - Pro PL¢$ 401 sud=
70std= 1413 umhos/cm =
10.1std=
Physical Properties
Odsr: M/A Analysis Required:
Color: AA : ( /
Tubidity: MN/A Sample time/data: /‘/o ] ’ S=6-2020
Comments: MMM
Deviations from FSAP:

Sampln;. (QGU' Uo-"" ‘ Sigu;:hnt: i k&-\lﬁ_\

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



sie_ M Akl Land €1/

Aunit of American Electric Powsr
FIELD INFORMATION FORM

Date: 5-6-20c20

AEP Project Number: 42302 54 0 2.

Weather Observations: Iiﬁ(,g o of3'F

MELL ID: mw-i1sor R l ‘Water Volume Factors
— Diameier Gallony/Foot
Casing Diameter: H; {inches) Water HeightinWell: S - O (feet) 1 fnches 0.4
15 inches 0.052
Total Depth: 36- D (=) Water Volume in Well: 3.3 (galtons) 2 inches 047
. . 3 inches 0.38
Depth to Water: 3/ -6 (fect) Purge Volume: 2.9 gal (calculatad) 4 inches 056
el (removed)
Depthto Top of Sereen:  23-4 9 (fe=t)
. Mimimum Purge Volume (drawdown){(gal /i) + (well screen length)(gal/Rt) =
Measured using: 3@7:#\ ET Sl plefer
Purged using: Dedicated Bailet/Polypro Rope Grundfos pump/poly tubing Other ca, 3 Pu' 2
Sampled using: Dedicated Bailer/Polypro Rope Gnmdfos pump/poly tubing Other __0(4 :t.aq‘a] Bluddar ?(f #ay)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s..) (umhos/cm) (NTU) (gallons) (feet)
2.4 3-7¢ 4Y 40,7 ¢ 37/ (333
}2. o 1-5% H$2 Y. 24 /. 2 32.1% 1337
2.4 .34 9_ 9.33 2.0 2232 1341
Field Measurements at Time of Sam pling
Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
degrees C) S0 umhos/cm) (NT g{ (feet) _
2. %7"7 L 29 2376 2.5 32.70 13499
. Instrument Calibration
Turbidity Meter Type ££ nne WY ?3223 1ONTUstd= S42NTUstd =
100NTD std= 51.83NTUstd =
. 499 NTU std =
{PE/Conductivity Meter Type ‘\/ §1 « Pro Plus 401 std=
70std= 1413 umhos/cm =
10.1 std=
Physical Properties
Odor: MIA Analysis Required:
Calor: A/A / —
Tubidity: N/A Sample time/date: /34 / S-( -2.02.0
Comments:
Deviations from FSAP:
: _ - \ o
= Y
Sampler: (Rs N \foi'\ Signature: ; QDW\“Y/
Parameter Method #

Tempera.ture SM 2550-B 2000/2010
pH SM4500-H B2011
Conductivity SM2510B-2011



Site: /7«1[0/u// /MF"I/

! cHIo®

A unitof American Electric Power
FIELD INFORMATION FORM

§--2020

AEP Project Number: j23 025¢6 2.

Date: Weather Observations: __ o\erta xT Yan’
IWELL ID: MW-IS03 & l ‘Water Volume Factors
Diameler Callons/Fool
Casing Diamster: l (inches) Water Height in Well: A//A (fest) 1 inches 0.04
1.5 inches 0,092
“Total Depth: /6. 90 ey Water Volume in Well: | #/A (galons) 2 aches 017
3 inches 038
Depth to Water: F2.22- (fey) Purge Volume: Z gl {caloulated) 4 inches 066

Depth to Top of Sereen: K9- S“ (fest)

g2l (removed)

. Mimimum Purge Volume (drawdown)(gal /i) + (well screen length)(gal/ft) =
Measured using: &ow ET Sl peter
Purged using; Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other cafed 13 D
Sampled using: Dedicated Bailer/Polypro Rope  Grundfos pumpYpoly tubing Other declicaded Rludder Prany
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{deprees C) {s..) (umhos/cm) (NTU) (gallons) (feet)
— — — — [ /A [S535 |
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) (sn) {urohos/em) NTU) (gallons) (feat)
. Instrument Calibration
Turbidity Meter Type & ane MY ;j 7¢3 1ONTUstd= 542 NTUstd =
100NTID std = 51.8NTUstd =
. 499 NTU std =
pHE/Conductivity Meter Type j §1 © Prg Plus 401 sd=
70std= 1413 umhos/cm =
10.1std=
Physical Properties
Odor: A///A Analysis Required:
Calor AA
Turbidity: A/A Sample time/date: /\/D_JM le j Sl 20620
— .
Comments: LSS Scnpat 'ée U E
A)
Deviations from FSAP:

Sampler:

Rear \lah~

Parameter

Method #

Temperature SM 2550-B 2000/2010
pH SM4500-H B2011
Conductivity SM2510B-2011

Sign-ahne: B Q}\N\l)'\




Y GHIO"

A unit of American Electric Powsr

FIELD INFORMATION FORM
sie. Modchodl 4 md el AEP Project Nuzber: 423 £02 540 2.
Date:_ 5-b 2020 Weather Observations: __ o\feqtoST JJot S
IWELL ID; MW - 1563 = | ‘Water Volume Factors
Diameier Gallons/Foot
Casing Diameter: i (inches) Water Height in Well: MZA (fe=1) 1 fnches 0.04
1.5 inches 0.052
Total Depth: 66-3° Water Volume in Well: __~//A (galizns) 7 fnches o1
. 3 inches 038
Depth to Water; 63157 ey Purge Volume: Q gal (ealeubated) 4 inches 055
E g { gal. (rmoved)
Depth to Top of Screen: g* {fe=t)
] Mimimum Purge Volume (drawdown)(gal /ft) + (well screen length)(gal /ft) =
Measured using: wa ET Swil peter
Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other ca 3 Prarp
Sampled using: Dedicated Bailer/PolyproRope  Grundfos pumplpoly tubing Other Jedicated Rludder ?(/u;p
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{deprees C) (s.u.) (umhos/cm) (NTU) (gallons) (feet)
- — — — & MA 159D

7

Field Measurements at Time of Sam pling

Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) (s:) {urmhos/em) NTU) (gellons) (feat)
— - pe— S— — p— ==
. Instrument Calibration
Turbidity Meter Type_Lgns HV 93763 10NTUsd= 542NTUstd =
10.0NTD std= 51.8NTUstd =
. 499 NTU std =
|PR/Conductivity Meter Type \/ § < g Plus 401 sd=
7.0std= 1413 umhos/cm =
10.1std=
Physical Properties
Odons M/A Analysis Required:
Color: AI/A
Turbidity: A/A Sample time/date:
Comments: _M»QH Yle DUSL
T s
Deviations from FSAP;

Sampln;- 'Rou‘ \jﬁsé\ . Sign.ature:( \é\..\/\«l;\

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



sie_ Midche )l Lpnd €1/

" Aunitof American Electric Power

FIELD INFORMATION FORM
AEP Project Number: 42302 546 2

Date: S~ 202

Weather Observations: O WertTexi (o>
|WELL 1D: Lgae,k(,._‘l{_, ‘Water Volume Factors
Diameler Gallons/Foot
Casing Diameter; — (inches) Water Height in Well: — (fest) 1 fnches 0,04
1.5 inches 0.092
Total Depth: - {feet) Water Volume in Well: — {gallons) 2 inches 0.17
3 inches 038
Depth to Water: (R Purge Volume: A/ /A gl (calcutated) 4 inches 044
gal. (removed)
Depth to Top of Sereen: ™ (fe=t)
. Mimimum Purge Volume (drawdown)(gal /i) + (well screen leagth)(gal/ft) =
Measured using: wa ET sSuil. p{,:ief
Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/pely tubing Other _ OP Somap \e
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pumpfpoly tubing Other DD Sowm—pla -
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.a) (urnhos/cm) (NTU) (gallons) (feet)
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
(degrees C) s umhos/cm (gallons) (feat)
150/ ézo]j 3627 i 7 00 9 Pas, 77935
. Instrument Calibration
Turbidity Meter Type_thpna HI 33763 1LONTUsd= SAINTU std =
100 NTDstd= 51.8NTUstd = ‘
. 499 NTU std =
|pE/Conductivity Meter Type j $1 « Pro Plus 401 std=
7.0 std= 1413 umhos/cm =
10.1std=
Physical Properties
Odor; MIA Analysis Required:
Color: AL/
Turbidity: N/A Sample timefdate: /745 /S -6 -202.0
Comments:
Deviations from FSAP;
. . - ——
Sampler: (RQN' \[ &»\‘\ Signature: M\L"‘\
Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011




Field Static Water Level Form
Mitchell Landfill
Mitchell Power Generation Plant
American Electric Power

. Measured
Top of Riser Casing Depth o Top
C " Elevati Diameter of Screen | Screen Length Tolalm 7 “/ 5 - 2. D
Soil Boring Monitaring Monitoring Well Tag Date Well (inches) D(ersl):)
D Well ID Number Installed Northing Easting (Rt amsf) (ftams{) {ft amsf) Water Level TOC§  Elevation
MATIO0IH DA B izceail] 4B48E3 9 1EREST B 1287 2 0 ® 3429 D Z\/
MATIOIR D491-0006-2011 10282011 4848778 1B0BESE 4 217 2 187 b 2145 /?5' /625763
SBOY
MN1IDF 0402-0006:201 12moon | amasses | 16005514 122085 2 i) 7 1.4 /61./, g 105¢. 61
MW11018 0402-0005-2015 12182011 4848708 1603653 8 12073 2 -3} ] 1092 — —
MWI12R DA0Z-DA2:201§ AAR013 4851017 B1110633 122836 2 136 8 w e /3/,5’7 .27 77
58-07 MWI102F 0431-0004-2011 10572011 485106 1 1611110.1 122857 2 147 0 180 / Sé /) )072.57
MwW11028 0402-0003-2011 120522011 485097 4 16110968 122884 2 72 17 %09 — —
MA1103H 049100022011 82772011 4870053 1610084 173982 2 307 0 3484 D F)/ /
§8-18 MWID3R D402 6042014 1252011 § 450985 1B1007 2 124004 H 181 7 2003 /?5‘; 79 rodi. |l
MA 103 0431-0005-2011 102672011 4870112 16101022 173319 2 149 k) 1816 156.%0 J0%2.39
MANIIMR D402 DB 201 1 1222001 4853451 15T 2 123086 2 ke 5 ws 1/8/.52 /049 I‘)l
58-23
MWHDMF 040200072011 121201y | 4E3523 16094693 12303 2 182 .1 mr /6 3,5' ‘/ 106/ 7,
5809 PZHDIH* 040280012041 818011 48509 15103385 114359 1 21 k5 27 / /
MWISOIR BS/2015 4846630 16099135 116178 4 1354 "5 1535 lgz,l./o j007. 38
B-1501
MWISOIF 862015 AB4EG20 16033175 116183 ] 914 146 w7 | /s2.00|lo 59.83
8-1502 MWISIR BE/2015 4845408 1610248 § 1047 44 4 patl 98 380 DK{
MWISOIR BASDIS 4BASIE 7 16104876 1156 4 B34 96 18 724;{ 10/7-52,
8-1503
MA1S0IF BASROIS | AB4S914 15104885 111193 4 484 146 863 63 7,5’ 047.98
Bedrock Unit Legend:
{1) Survey coordinates are US Stale Plane 1983 West Virgina North + = Hondred Sardsione
{2) ams| = average mean sen tavel, Vertical Datum is NAVD 1988, GEOID 03 R=FRush Run Sondsicne
{3} Piezomelar Abandoned in June 2013 dua to ing landfil Ona inch diameler i f = Fgh Creek 8andstonn

{4} Measurad from ke fop of riser

Civil & Environmental Consultants, Inc, (110-416.7608)

B = Berion Sandstone/Shatow Bedmgk



! OHIO"

" A unit of American Electric Power

Sample:;. ? o\ \{ 0-—‘\ Sigu-ahn'e:

FIELD INFORMATION FORM
si: A JCL/ [ Land €71 / AEP Project Number: 42302 540 2.
Date:  7-/ 5-20 Weather Observations:
IWELL ID: mw (o2 - l ‘Water Valume Factors
Dj Gallons/Foot
Casing Diameter; 2 {inches) Water HeightinWel. 23, G (1) 1 fuches 0.4
; 15 inches 0.092
Total Depth: 180- 0 (rey Water Vohnoe in Well: “/ -/ (gallons) 2 inches 017
3 inches 038
Depth to Water: 156G ./° (rey Purge Volume: 7 g2l (caleutated) 4 inches 066
g2l (removed)
Depthto Top of Screen: |4 7. © (e
. Mimimum Purge Volume (drawdown)(gal /i) + (well screen length)(gal /) =
Measured using; me ET St pMeder
Purged using; Dedicated Bailer/Folypro Rope Grundfos pump/paly tubing Othier gbm\[q{ Blﬁ& P{ry_"J
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other _QC_J reafed Rludder ?(f L)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degress C) (s.n) (umhos/cm) (NTU) (gallons) {feet)
129 3.0 <30 0.3 ] [56:33 W
[172-% 39 270 T Z Z 1565/ /3/i8
12-% 1.6 350 [ 3 /5¢ 73 I327Z
12-3 R.5 $2.0 [ 3 ¥ [56.4979 1226
121 4.4 30 2.1 5_ I157-Z]1 1330
127 <. ® 0O /8 ¢ (5776 1334
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
‘ (degrees C) 5. (umhos/cm) (gallons (fest)
2.3 g,?l' 300 %.% 7 /5872 1336
. Instrument Calibration
Turbidity Meter Type_thpna HY 33763 LONTUsid= SAINTU std =
10.0NTDstd= 51L8NTUstd =
. 499 NTU std =
pH/Conductivity Meter Type _\/ $ « Prg Plus 401 sd=
7.0std= 1413 umhos/cm =
10.1std=
Physical Properties
Odor: M/A Analysis Required:
Color: Al[A
Turbidity: A/A Sample timefdate: |33 6 / 7-15-202.0
Comments:
Deviations from FSAP:

QUM

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011
Conductivity SM2510B-2011



Field Static Water Level Form
Mitchell Landfill
Mitchell Power Generation Plant
American Electric Power

i Measured
Top of Riser Casing Depth to Top / - . -
[ " Elevati Diameter of Screen | Screen Length DTD:IM N 20 2—0
Sofl Boring Monitoring Monitoring Well Tag Date WeH {inches) (efsel)
D Well ID Number Installed Northing Easting R amsl} (¢t amsl) (ftamsf) Water Level TOCJ  Elevation
MAIDH Da3)L0a3.2011 19Z/ED 4348839 BEEST B 1207 2 =0 ® 02 D 24 s / A
MA1I01R 045100052011 02201 4848778 1609656 4 12128 2 187 % 2145 ’q 5, b 1025
58.01
MW 1DIF 04T2005- 2011 12202011 | 4846345 | 16030514 122086 2 182 7 me A )}‘ é 765¢.2L]
MW1101B 0402-0005-2011 1211972011 4848708 16086518 122073 2 ] 18 1092 — o
MR DAI-BN2201 1 12142011 AN 7 B33 122836 2 196 8 58 ’ 304 | 0,1_/7, 5]
58-07 MW 0431-0004-201 10252011 | 4851061 16111104 122867 2 " » 180 J SG yA ’072,47
MWH1028 0402-0003-201 4 12152011 485007 4 16110968 122884 2 72 17 809 —— Sa——
MAITO3H 0431-0002-201 1 oz 4870053 1610034 123982 2 3w 40 334 934 /\//A
SB.18 MNI1OR 04020004 201§ 1ZER SEE S 15100972 124081 2 191 7 203 ]737 /aé/'3'
MWI110%F 0491-0005-2011 102572011 487011 2 16101022 173919 2 149 % 1816 ;%,Gjﬂ M%z,slf
MNTIMR 0402 DOOB201 12722011 4BEG 1 16054712 123066 ? 18 S 208 ’7 gl7 105794
58-23
MNHI4F 0402.0007-2011 1212172011 4863523 16094693 12303 2 152 20 1744 "b 3 ,53 itd ],7 2
5609 PZI3DIH 040200012011 7201 4859909 1610385 114359 1 22 k] 2475 — —
MWIS0IR 852015 4845530 1€099135 116178 4 1354 W5 ws i52 ,Lf /oc9. 38
8-1501
MWISOIF 8572015 484852.0 1609917.5 15183 ¢ 914 148 1087 ]0/ ; g (660 .
B-1502 MWISIZR 8872015 4846488 1610248 § 1047 41 4 14 9§ 380 3—2 ST i‘l‘l 91
MWISTR BI52015 4B4SET 1B10487 B 111196 4 894 96 () q 2., (“ f’iq 30
B-1503 ;
—
MNISIF anseots | 4nasora 15104885 111193 ‘ 84 16 653 &,A'L, S Ve lf3
Bedrock Unlt Legend:
(1) Survey coordinales are LIS Stata Plane 1983 West Virginia North H = Hundres] Sardsices
{2) amsl = average mean sea level Vertcal Datum iy NAVD 1888, GEOID 03 R=Ruzh Run Sandstcne
{3) Piszometer Abandoned in June 2013 due ko ing landfl One inch diameter F = Fish Creek Sandstens
(4) Measured fram the kop of nser. 8 = Burion Sandstone/Shaliow Bedmck

Civil & Environmental Consultants, Inc. (110-416.7608)



S N——

: A unit of American Electric Powsr

FIELD INFORMATION FORM
Site: /7« JGL// ,ZM F“// AEPijectNumber:M_Zﬂ&_ 'S
Date 9~ -2c20 Weather Observations; (’JV-CV\C/C‘:EI %/D
IWELL ID: MwiS5o2 R I Water Volume Factors
! Diameler Gallons/Foot
Casing Diameter; L'!’ {inches) Water Height in Well: 3 ‘ 5 (feat) 1 inches 0.04
. 15 fnches 0,092
“Total Deptt: 3640 (ay Water VolumeinWell:_ 2 ¢ D/ (oiong Zinches 017
. — 3 fnches 033
Depth to Water: 3 Z, 7(&:!) Purge Volume: 2. S gal. (calcutaled) 4 inches 056
gal. (removed)

Depthto Top of Screen: 2.3+ 4o (Ge=t)

. Mimimum Purge Volume (drawdown)(gal /ft.) + (well screen length)(gal /ft) =
Measured using: @wm ET Sl pMeter

Purged using: Dedicated Baiter/Folypro Rope Grundfos pump/poly tubing Other Dedscated Bladdav Prasn
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other _Qc_;l :caalq/ Bludder ?4/ ”i)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time

(degrees C) (s.u) (umhos/cm) (gallons) (feet) o
(55 7.0 | 377 3.4 'ASY 23] 1330
154 Ay 7¢ 57 1.5 22,5 i1334
1 7 Z 2o 2.2 1 1.% 342 133¥%

Field Measurements at Time of Sampling

Temperature pH Conductivity Turbidity Volume Weter Level During Sampling Ti
degrees C) s (umbos/cm) (gallons) Foat) tme
IS i % %70 % % 2:S 24.7 /I3¥Z
. Imstrument Calibration
Turbidity Meter Type_thuna HY 93703 LONTUsd= SAZNTUstd =
10.0 NTD std = 51.8NTUstd =
. 499 NTU std =
PH/Conductivity Meter Type j §1 « Prg Plus 401 std=
70std= 1413 umhos/cm =
10.1 std=
Physical Properties A/
Odor: ,\///A Analysis Required: >
Color: AlA
Turbidity: A/A Sample time/date: A/f SAV.{)&
Comments: P/‘/ §M/’ Zaéjf 7, 2
Deviations from FSAP:

<

. ) ' . J— / 1
ot g Vel o

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



Field Static Water Level Form
Mitchell Landfill

Mitchell Power Generation Plant
American Electric Power

consnat | "o | 8, | T [ssonn| Tt | 6-20 -20
Soll Baring Nonitoring Monitoring Well Tag Date Welt - {inches) D(!:f::)
0 Well ID Number Instafted Northing Easting " amsl) {ftamsf) (ftamsi) Water Level TOCJ  Efevation
M1 1DLH 43 D830 wzeon | aERy | EmsiE | 2 20 50 m | 292 .Qq @27.v1
MNLI01R 0491-00C5-201 1 1082011 | 4848778 1503856 4 mn 2 157 % sV gG8,7 9 16285H t[
58-01
M1 DI o005t | 1zoomn | assess | veomsts | 1zoms 2 18 7 i |43 Yosc.as5T
MWI101B 0402-0005.2011 12ne01 | esssme | seosssae 1Za7 2 £ 18 1092 - —
MATIR DAIR-D00:201 § aemy {5017 16111033 12876 2 1%6 B 58 179.94 10 z/g,n/o
5807 MW 04910004201 s § 4est061 16111101 122867 2 147 » w  |75¢-5/ 167216
MW11028 047200032011 12nso11 | amsoora | 16110963 1Z8 B4 2 n 17 %09 — -—
MR 0404.00022011 977201 4370053 1610094 12398 2 7 @ ¢ |995.20]9 J4.62.
SB-18 MIWINDIR 0402 0004 201 1 ween | apsess | 1610972 124001 2 13 7 203 {198,204 104475
MW1103F D431-0005-201 1 w0t § 4otz | tsioi022 17819 2 " x we | 18¢-79 /092 40
MR 0402 0003201 ) 122201 | mems1 | 180sd7a2 12086 7 187 * 232 1)79.77 o057 9
58-23
MM 1D4F 0402 00072011 121201 § 4863523 16094693 12303 2 152 bl i 1164. 23)/062.07
5809 PZIDY 040200012011 gt | awmws | wmws | uan 1 mn k] 475 — —
MWISDIR 852015 ] esaeEan 16099135 16178 4 1354 g @s |y 52_5%- 1009.30
B1501
MWIS01F B&/2015 4846620 16039175 115163 4 914 146 107 | Jo/ . 651060.18
B-1502 MNIS02R BE015 446488 | 16102481 104741 4 24 L ® 133.53V0s3.3
MNISTR ansgors | seesm? | 15104878 YN 4 B34 95 019 74. 60 10123,
B-1503
MNIS03F msens § 4B4so1a 15104885 114193 ‘ 484 146 63 (,‘[/7 /01/7,76
Bedrock Unit Legend:
(1) Survey coordinates are US Stnis Plans 1983 West Virginia North. H = Hundrerd Saedsicas
{2) ams! = sverage mean sea level Vertical Datum is NAVD 1988, GEQID 03 R = Aush Run Sandsicre
{3) Piszometas Abandonod i June 2013 dua bo encroaching land construction. One inch dramster piezomaler F = Fish Creek Sandstona
{4) Measured from the fop of mer 8 = Burton Sandsione/Shallow Bedrock

Civil & Environmental Consultants, Inc. (110-416,7608)



Y OHIO"

A unif of American Electric Pover

FIELD INFORMATION FORM
Site: A !CL/ / ys A»mi ﬁ.‘/ / AEP Project Number: 423002 570 72
Date:_J0-2)-20 Weather Observations: SM'\H —70'*
lﬂELL ID: mw-llotH ‘ ‘Water Volume Factors
Diameter Gallonv/Foot
Casing Diameter: 2. (adey Water HeightinWell: A/ /A (=) | faches 004
15 inches 0.092
Total Depth: 3 g[g . ﬂ (feet) Water Volume in Well: A A (galions) 2 inches 0.17
. 3 fnches 038
Depth to Water: 292-%0 @y Purge Volume: é gl (ealculated) 3 inthes 0.6
Al (removed)

Depth to Top of Sereen: 2 90. ¢ (fest)
. Mimimum Purge Volume (drawdown)(gal /ft) + (well screen length)(gal /ft) =
Bes Jeels

Measured using; ET Stil. peter
Purged using: Dedicated Bailer/Folypro Rope Grundfos pump/paly tubing Other Q_gi;ca,\[«l Bladdar P(rsﬁ‘)
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other _I__Jc_il :caalQ/ Bludder ?J iy
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{dcgrees C) (s.1.) {umhos/cm) {(NTU) (gallons) (feet)
== = p— — — 1440
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) S0 umhos/cm! ons (fest)
—tepeso | 6o | omoven | omw | (aies
. Instrument Calibration
Turbidity Meter Type_fhuna HY 93763 LONTUsd= SAINTUsd =
100 NTD std= 51.8NTUsad = ‘
‘ 499NTUsd = |
pH/Conductivity Meter Type \/ § - Pfo’ P LLS 401 std=
70sd= 1413 umbos/cm =
10.1std=
Physical Properties
Odor: M/A Analysis Required:
Turbidity: A/A Sample timeldate:_No S awple /10212020
Comments: Zasutlcrewd ()Oa-.\n.\ 4\') SML&_
Deviations from FSAP;

Samplcr; s Vo bl / Cﬂri ark/wrsf Si@.ah.\rc‘s é&)\&&

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



Site: /"7! :IZCL// [A—ni p"l/

Date:

Aunif of American Electric Povier

J0-21-2020

(WELLID: MW (JoL R |

Casing Diameter: 2—- {inches)
Total Depth: 2 |l_-] .2/ (feet)
Depth to Water: / 95 . g (fest)

FIELD INFORMATION FORM
AFEP Project Number: 423802 54 0 2.
.5
Weather Observations: Sumnay 7O
J
‘Water Volume Factors

Diameter Gallon/Fool

Water Height in Well: l 8 ‘Z (fe=t) 1inches 0.04

15 inches 0.092

Water Volume in Well: 3.2 (gall 2 inches 0.17

3 inches 038

Purge Volume: Z. gal (caleulated) 4 inches 056

gal. (removed)

Depth to Top of Screen: 237 O (r)

. Mimimum Purge Volume (drawdown)(gal /ft) + (well screen length)(gal /Rt ) =
Measured vsing: Beow ET Sl peter
Purged using; Dedicated Bailer/Polypro Rope Grundfes pump/poly tubing Other Dal{ca,t/d Bladdar Pu'gb‘)
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other _g.l; :CAM Rladdacr ?(f o
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.n) {uhos/cm) (NTU) (gellons) (iieet)
[2-R 9.19 (2.0 5.5 0.5 196-7 %o
[2.3 9.2 1120 2.3 /-0 197-9 Ieox
12-8 q.12 (120 9-C /.5 199- 2 1972
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
(degrees ) (sn) (umhos/cm) (NTU) | (pullons) (feat)
127 [Jee 1 Ji/o [z3f | 2.0 202.C 1927 |
. Instrument Calibration
Turbidity Meter Type_thnne WY 93763 LONTUsid= S42NTUstd =
10.0NTDstd= 51.8NTUstd =
. 499 NTU std =
|PR/Conductivity Meter Typej&l -~ Prg ?L¢$ 401 sd=
7.0std= 1413 umhos/cm =
101 std=
Physical Properties
Odor: /A Anslysis Required:
Color: AI/A
Turbidity: A/A Sample timefdate: [4}/S ® /0-2[-202.0
Comments:
Deviations from FSAP;

Samplea;. gw\[oL /CLns Pu‘(ﬂwlff‘

Parameter

Method #

Temperature SM 2550-B 2000/2010

pH

SM4500-H B2011

Conductivity SM2510B-2011

. L
Sigatre:___ ¥t s N\,




-

( SHI@°

Aunitof Americzn Electric Power

FIELD INFORMATION FORM
site: A ‘/CL// ,ZM = // AEP Project Number: 423802 5¢0 2
A
Date: Jp-2/(-20 20 Weather Observations: S,u.,v\ Ny 7o
3
IWELL ID: MW ([5] E | Water Volume Factors
Diameter Gallany/Foot
Casing Diameter: Z. {inches) Water Height in Well: /V/ A (fest) 1 faches 004
15 inches 0.092
Total Depth: 17706 (rey Water Volume in Well: /A (sallocs) 2 inches 0.17
. 3 inches 038
Depth to Water: [ (,’_{ . ,S[ (feet) Purge Volume: Q g2 {calculaled) 4 inchrs 056
g2l {removed)
Depth to Top of Screen: /4, 2.0 (aey)
) Mimimum Purge Volume (drawdown){gal /fi) + (well sereen leogth)(gal /ft) =
Measured using: me ET Sl A,(_:ie,f
Purged using: Dedicated Baifer/Polypro Repe Grundfos pump/poly tubing Other /.)al[m\[cJ Bladdar PU’&#J
Sampled using: Dedicated Bailer/PolyproRope  Grundfos pumplpoly tubing Other dedicafed Bluddar Prap
Field Measurements
Temperature pH Conductivity Trbidity Volume Water Level During Pirging Time
(degrees C) (s.0) (umuhos/cm) (NTU) (gallons) {feet)
— — —— — — —_— WE—’_
Field Measurements at Time of Sampling
Temperature 223 Conductivity Turbidity Volume Water Level During Sampling Time
(degrees ©) (sm) {umhos/cm) [y ) N (fe=t)
—_— — - —_— R _— e —
. Instrument Calibration
Turbidity Meter Type éé ans WY 93 7¢3 LONTUstd= SAZNTU std =
100 NTD std= 51.8NTUstd =
. 499 NTU std =
PH/Conductivity Meter Type _\/ 81« Pro Plus 401 std=
70std= 1413 umhos/cm =
10.1std=
Physical Properties .
Odorz A///A Analysis Required:
Calor: Al/A
Turbidity: M/ Sarmple time/date; Aé SA-upL' Z; 022020
Comments: Znsa ELM g;o.t. A "!‘u Saw? (—V\_
Deviations from FSAP;
. ) - LN
Sampler; I:ww\féf\ z ( L 3 a d@dx [ Siguaw
Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



| erio-

A unitof American Electric Power

FIRLD INFORMATION FORM
Sita: /7! ‘/CL // 144\,:1, (= / / AEP Project Number: 423802540 2.
‘s
Dae:  Jo-2(-2020 Weather Observations: SA.\MM——\ 70
p]
IWELL ID: MW o2, R 1 ‘Water Volume Factors
Diameter Gallany/Foot
Casing Diamster: 2. {inches) Water Height in Welk: A /A (fest) 1 fnches 0.04
15 inches 0.092
Total Depth: 205.08 (ry Water Vohuoe in Well: A// A {gallars) 2 faches 0.7
N 3 inches 038
Depth to Water: / ‘Zj 9 4 (feet) Purge Volume: Q g2l {calculated) 4 inchrs 066
gL (removed)
Depth to Top of Screen: | ‘)lﬂ -lo (fe=t)
. Mimimum Purge Volume (drswdown)(gal /f1.) + (well screen leagth)(gal /ft) =
Measured using: wa ET St M_I:if
Purged using: Dedicated Bailer/Folypro Rope Grundfos pump/poly tubing Other oat;m\u Bladdar PVM‘J
Sampled using; Dedicated Bailet/Polypra Rope Grundfos pump/poly tubing Other ded :r_cqlc‘/ Bladder ?‘f i)
Field Measurements
Temperature pH Conductivity Twrbidity Volume Water Level During Purging Time
(degrees C) (s.1.) (umhos/cm) (NTU) (gallons) {feet)
= == — p— . — /530
Field Measurements at Time of Sam pling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) (sm) !umhos/cm[ (NTU) { (feat)
! ~— — — — —_— —_—
. Instrument Calibration
Turbidity Meter Type_thuns H4 33763 LONTUsid= SANIUsd =
10.0NTD std= 518NTUsid =
R 499 NTU std =
PH/Conductivity Meter Type /7'~ P Plas 401 sti=
7.0std= 1413 umhos/cm =
10.1gtd=
Physical Properties
Odor: A///A Analysis Required:
Calor AI/A
Tubidity: /A Sample timefdate:_ o S Ample /o -21-2020
Comuments: Snsallic et Loaten ﬁ 304':?[1\
Deviations from FSAP;

qu'lln;. Ko Voh / Ot\n-s BdchosT Sisn-ahnr- b @kj\\@\

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011
Conductivity SM2510B-2011




| GHID°

A unitof American Etectric Powsr

FIELD INFORMATION FORM
Sit: A 7. ‘/CL / / ,Z /}vu{ [ / / AEP Project Number: 423862 545 2
Date: /p-2(-2020 Weather Observations: «S,u.v\rvu\ 70 >
B}
I_WELL ID: M W 1o = -] ‘Water Volume Factors
Diameter Gallant/Fost
Casing Diameter; 2 {inches) Water Height in Well: 3. "{' (fe=1) 1 fnches 0.04
4 o 15 inches 0,092
Total Depth: /800 (wry Water Volumse in Well: - (gllocs) 2 inches 017
_ _ . 3 inches 038
Depth to Water: 15 6.5 ey Purge Volume: 2, gl (caleutalzd) 4 fuchrs 055
Al (emoved)
Depth to Top of Sereen:~ / 47 4 (fe=t)
. Mimimum Purge Volume (drewdown){gal /f) + (well screeq length)(gal /ft) =
Measured using: wa ET St A—{_:?of
Purged using: Dedicated Bailer/Palypro Rope Grundfos pump/poly tubing Other /Jal[aula( Bladdsr ‘PU’&{J
Sampled using: Dedicated Bailer/Polypro Rope Gnumdfas pump/poly tubing Other declicaded Rludder Pr g
Field Measurements

Temperature pH Conductivity Twbidity Volume Water Level During Pirging Time

(degrees C) (s.u.) (ummhos/cm) (NTU) (gallons) (feet)

[2-9 298 300 /. %O 0.5 /157-0° 150l

- 9-0f p:fo%e) 1-33 y ) /57-8"° Is/70
/2. 9.0/ L00O .27 1.5 /58.7" VAY;

Field Measurements at Time of Sampling

Temperature pH Conductivity Turbidity Volume ‘Water Level During Sampling Time
‘ (degrees C) (sn) (um!mslcml (NTU) (gmllons) (feet)
12 . .99 Y= 2.0% 2.0 (LO.i20” 1525
. Instrument Calibration
Turbidity Meter Type_thwne HY 73 263 1ONTUstd= 542NTUstd =
10.0NTDstd= 51.8NTUstd =
. 499 NTUstd =
PH/Conductivity Meter Type_\/$7'~ Pror Plhus 401 si=
7.0std= 1413 umhos/cm =
101std=
Physical Properties
Odor: M/A Analysis Required:
Color: A/A
Turbidity: AM/A Sample time/data: __/ ST(, ﬁ 6-2(-202.0
4
Comments:
Deviations from FSAP;

. ) . (N
[— [
Sampler; ?ovx 5{&3 / C('\HS Pa.ddul&( Signature: ™ @){47\
Parameter Method #
Temperature SM 2550-B 2000/2010

pH SM4500-H B2011
Conductivity SM2510B-2011




( GHI@°

* Aunit of American Electyic Power

FIELD INFORMATION FORM
st M ek I/ md el] AEP Project Number: 42302 545 7.
+3
Date:_/p-2(-2020 Weather Observations; &.\.\z\r\,\.\ 10
o
MELL ID: MW 1103 H j Water Volume Factors
Diameter Gallans/Foot
Casing Diamster: 2 {inches) Water Height in Well: ﬂéz A (fe=t) 1 inches 004
15 inches 0,092
Total Depth- 3 '-('q . 4 (fieet) Water Volume in Well: MZ A (gallops) 2 inches 017
) . 3 fnches 038
Depth to Water: 307.7 @y Purge Volume: ¢ gal (caloutaled) 4 inchrs 056
&AL (removed)
Depthto Top of Screen: 3 07. 0 (e
. Mimimum Purge Volume (drawdown)(gal /ft) + (well sereen length)(gal/ft) =
Measured using: Quw ET St ['L:if
Purged using;: Dedicated Baiier/Polypro Rope Grundfos pump/pely tubing Other /JaJ{cq,\/eJ Bladdar PU'&J
Sampled using: Dedicated Bailee/Polypro Rope Grundfos pump/poly tubing Other dedd :uqlaf Rluddar ?(f g
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.u.) (umhos/cm) (NTU) (gallons) (feet)
— — — — /&59
Field Measurements at Time of Sampling
Temperature pE Conductivity Turbidity Volume Water Level During Sampling Time
{degrees C) (sn) !umhns/cm) (NTU) (fest)
— — —_— — — —— —_—
. Instrument Calibration
Turbidity Meter Type_4/, s WY ?j 7¢3 LONTUstd= 542NTUstd =
10.0NTD std= 518NTUsd =
. 499NTU std =
PE/Conductivity Meter Type \/$1 « Prs Plas 401 std=
70sd= 1413 nwmhos/cm =
10.1std=
Physical Properties
Odor: MSA Analysis Required:
Calor: AIfA

Tushidity: A /A Sample time/date; Mr/ 0-2(-202.0
Comments: LasulOc fodt o Ay Sosaple,

Deviations from FSAP:

s Row ob [Chvs aUlhomy Sigutes:__ &0, S
Parameter Method #

Temperature SM 2550-B 2000/2010

pH SM4500-H B2011

Conductivity SM2510B-2011




fa~'\—--\

| CHIo"

Aunitof American Electric Power

FIELD INFORMATION FORM
st M. JCL J/ Land €] / AEP Project Number: 4/23 002 546 2.
Date:_Jp-2(-2020 Weather Observations; S,u.\,\rv-\ 70 §
93
LWELL ID: MW o3 R 1 ‘Water Volume Factors
Diameter Gallany/Foot
Casing Diameter: Z {inches) Water Height in Well: N/ A (fie=t) } inches 0.04
15 inches 0.092
Total Depth: 200 - 30 (ny Water Volume in Well: N A (gallons) 2 fnches 017
. 3 inches 038
Depth to Water: 145 2Gey Purge Volume: Sé g (ealrutated) 4 inchey 055
£l (removea)
Depth to Top of Screen: (9] . D (fe=t)
. Mimimum Purge Volume (drawdown)(gal /i) + (well screen leagth)(gal /ft) =
Measured using; gww £7 St A»L:i&f
Purged usiog: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other Ded{ca,\/ec( Bladdur P, Uar)
Sampled using; Dedicated Bailer/PolyproRope  Gruadfos pumpfpoly tubing Other delicated Rluddar Pranp
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degress C) (s.) (umhos/cm) (NTU) (gallons) (feet)
Field Measurements at Time of Sampling
Temperature pH Conductivity Torbidity Volume Water Level During Sampling Time
(degrees C) (sn) (umhos/cmn) (NTU) | {feat)
. Instrument Calibration
Turbidity Meter Type H 2376 LONTUstd= SAINIUstd =
10.0NTD std= S18NTUstd =
. 499NTUstd =
pH/Conductivity Meter Type_ /7'~ P Plhts 401 std=
70std= 1413 umhos/cm =
10.1std=
Physical Properties
Odar: ,u//A Analysis Required:
Color: AI/A
Tusbidity: A/A Sample timefdate:_A/s Sawple /0-21-2020
7
Comments: Tosu S lcvod Lo dw Sewple
Deviations from FSAP;
) N . 2 - 0 /\‘
sempler:Kows Vol / Ches R lhwag Signatare:_ > 459\ A
[
Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



o

| erio-

A unitof American Electric Power

FIELD INFORMATION FORM
Site: A ‘/CAD // /Z/}VLA p'/ / AEP Project Number: 423802 540 2.
Date:  /p-2/-2.020 Weather Observations: S)-\MM—\ J0'°
)
IWELL ID: MW [[bR F j ‘Water Volume Factors
Diameter Gallany/Fool
Casing Diamster; 2. {inches) Water Heightin Well: 2, ’1[ - f (fe=t) 1 faches 004
15 inches 0.092
Total Depth: 18- ey Water Volmoe inWell: /. 2. (gallons) 2 fnches 017
. 3 inthes 038
Depth to Water: / 5¢. 2 (fest) Purge Volure: 2 ,{ g2l (calculated) 4 inthrs 0.68
gl (removed)
Depth to Top of Screcn: | 49. o (fe=t)
) Mimimum Purge Volume (drewdown)(gal /ft.) + (well sereen lengih)(gal/ft) =
Measured using: gww ET Sl /q_,':if
Purged using; Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other Dal{cq,ch Bladd- PU'S#)
Sampled using: Dedicated Bailer/Polypro Rope Grundfas pump/poly tubing Other el :r_aalc./ Rluddor ?4/' A:_D
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) s.1.) (umhos/cm) (NTU) (gallons) (feet)
13.9 £43 Zooo X7/ 06 [87-% [L12
3.0 RA¥ 2.006 9. [:2 15Y-7 (Gl
3.0 293 2000 9- & s /59-9 120
Field Measurements at Time of Sam pling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
‘ (degrees C) (sn) (umhos/cm! (NTTD) (fest)
.S -l [S) 1663 2.5 163.0 [63s”
. Instrument Calibration
Turbidity Meter Type A 3376 LONTUstd= 542NTUztd =
10.0NTDstd= S5L8NTUsHd =
. 499 NTUstd =
pH/Conductivity Meter Type_ V91~ Pz Plts 401 sti=
70sd= WP umhodem = |
10.1std=
Physical Properties
Odor: M/A Analysis Required:
Coler: AIfA /
Tubidity: M/A Sample timeldate: _ {22 //0 -21-2.020
Comments:
Deviations from FSAP;

: . o A
st Rens bl /Chres Relthor Y\ = ——
Parameter Method #
Temperature SM 2550-B 2000/2010

pH SM4500-H B2011
Conductivity SM2510B-2011




\

CHie®

" Aunitof American Electric Power

FIELD INFORMATION FORM

Site: /7-¥CL// Lind £/

AEP Project Number: 423802 540 2.

A
Date: /p-2/-2020 Weather Observations: S,\.\.Mrv-\ 70
3

l&rELL ID: mMw ) ) 0‘{ R —l ‘Water Volume Factors

Diameter GallonvFoot
Casing Diameter: 2. {inches) Water Height in Well: N, /A (fest) 1 fnches 004

1.5 inches 0,092
Tatal Depth: 213 -8D (ay Water Voluroe in Well: NZA {galtocs) 7 inches 017

. 3 fnches 038

Depth to Water: [ 28.-77 (ke Purge Volume: 52 g2l (calculaled) 4 inchrg 056

Depth to Top of Sereen: /877 © (fy

gL (removed)

. Mimimum Purge Volume (drmwdown){gal /i) + (well screen length)(gal /ft) =
Measured using; Gwm ET Stl. M,:i&r
Purged using: Dedicated Bailer/Polypro Rape Grundfos pump/paly tubing Other Dall'cq,\[cgl Bladdar PU'S#J
Sampled using; Dedicated Bailer/Polypro Rope Grundfus pump/poly tubing Other declicaded Rludder P mp
Field Measurements
Temperature pH Conductivity Trbidity Volume Water Level During Purging Time
(degrees C) {s.11.) (umhos/cm) {(NTU) (galloos) (feet)
= = — = = — Isds
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Ti
(degrees C) (sn) (umhoy/cm) ONTU)_ | (ealtons) ) e
.___Instrument Calibration
Turbidity Meter Type H 9374 1LONTUstd= SANTUstd =
10ONTDstd= S18NTUsd =
. 499 NTU std =
pH/Conductivity Meter Type_V/$1 ~ Prgr Plots 401 st =
70std= 1413 umhos/cm =
10.1atd=
Physical Properties
Odor: M/A Analysis Required:
Caler: A/A /
Tusbidity: A/A Sample timettate:_Alo Stodle //0-21-202.0
commats  Lreuleiorl ity 4 Sepls
Deviatlons from FSAP;

semte: Bons\bb /O T Do

Parameter

Method #

Temperature SM 2550-B 2000/2010
pH SM4500-H B2011
Conductivity SM2510B-2011

. (VA
Signature: Q@W‘?\




 eRio"°

™ Aunitof American Electric Powsr

FIELD INFORMATION FORM
sie: Mo dehe )/ dind €1/ AEP Project Number: 4/2302 545 7.
Date:  /p-2(.2020 Weather Observations: S,u.\,\rvu\ 7o i
3
MELL ID: MW -] l Dl-[; F —l ‘Water Volune Factors
Diameter Gallant/Foot
Casing Diameter: L. ey Water Height in Well:___ ¥/ A (R Linches 00
15 inches 0.092
Total Depth: 177 ‘;’( - Otfeeyy Water Voluoe in Well: ~/A (galloes) 2 inches 017
. 3 inches 038
Depth to Water: /& 3.2 3 (feey) Purge Volume: ( é g2l (calculated) 4 inchrs 066
gal. (emoved)

Depthto Top of Sereen:  /§'2 - O (geey)

Mimimum P
Measured using; Buw ET st Me

uriVolume (drewdown)(gal /) + (well screen length)(gal/ft) =
v~

Purged using: Dedicated Bailer/Folypro Rope Gruadfos pump/paly tubing Other Dall'ca,\[cJ Bladdsr Pvg_.;#)
Sampled using: Dedicated Bailee/Polypro Rope Grundfos pump/poly tubing Other e :uqlc./ Rluddar ?lf Lo
Field Measurements

Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
(degrees C) (s.0) (umhog/cm) {(NTU) (gallons) (feet)
— — J— — — — 1455

Field Measurements at Time of Sampling

Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees ©) (s1) (umhos/cm) (NTL]) (feet)
. Instrument Calibration
Turbidity Meter Type_thwne HY 73743 LONTUstd= 542NTUstd =
100NTD std= 518 NTUsd =
. 499 NTU std =
PH/Conductivity Meter Type_V/$1'~ Pror Plas 401 sud=
70sd= 1413 umhos/cm =
101 std=
Physical Properties
Odor: A/A Analysis Required:
Color; AlfA
Twbidity: A/A Sample time/data; /(A QM(.L / 0-2{-2020

Comments: :EL'\S&L\;&I( \,ﬁm 'AI'A_;%W?LK

Deviationg from FSAP;

L

Sasmpler AGAY /Q‘\r@\t&rw/\t‘@—

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011
Conductivity SM2510B-2011

. /.
Signature: ;@)\_R\{"
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A unitof American Electric Powsr

FIELD INF ORMATION FORM
sie. M Feh I/ md e/ AEP Project Nuzber: 42302 545 2.
Date_Jp-2({-2020 Weather Observations: Sumnyy 707
J
IWELL ID: Mmw 150| . -] ‘Water Volume Factors
Diameter Gallans/Foot
Casing Diameter: i {inches) Water Height in Well: AN/A 1 fuches 004
15 inches 0.092
Total Depth: /535 (rey Water Voluroe in Well: Y A (gallocs) 2 inches 017
. 3 furhes 033
Depth to Water: 52 4 g (fest) Purge Volume: sé gal(calculated) 4 inches 055
— Al (removed)
Depth to Top of Screen: (36 1‘7‘ 0 (et
. Mimimum Purge Volume (drawdown)(gal /ft) + (well screen leagth)(gal /ft) =
Measured using: gww ET Sttt A;Ii»f
Purged using: Dedicated Bailer/Folypra Rope Grundfos pomp/poly tubing Other /Jal[cm[af Bladdar- Pu-g A2
Sampled using: Dedicated Bailet/Polypro Rope Grundfos pump/poly tubing Other dedd ieafed Rluddor ?‘f g
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.) (urmhog/cm) (NTU) {gallons) (feet)
— p— — — — — ¥ 5o
Field Measurements at Time of Samplin Iy
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Ti
(degrees € (s0) (umhos/emi) OTU) | (gallons) (feer) tme
. Instrument Calibration
Turbidity Meter Type_thona HY 95 743 LONTUstd= 542NTUstd =
10O0NIDstd= SL8NTUstd =
. 499NTUstd =
PE/Conductivity Meter Type_V/$1 ~ P Plts 401 std=
70std= 1413 umhos/cm =
10.1 std=
Physical Properties
Odor: ,u//A Analysis Required:
Color: AlfA
Turbidity: M/ Sample time/date: A/o SA«pb. / 0-2|-2020
7
Commeats Loselleinet (ot Jo Sannnle
Deviations from FSAP;
. - - . e 2
s Ko U /Ol Rl Siputem,__ sty 0L
Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011



f=~—~\

" Aunitof American Electri Power

FIELD INFORMATION FORM

site: M JCL// Lind €1/

Date:  /p-2{-2020

(WELLID: MW (5011 |

Diameter Gallane/Foot
Casing Diamester: i (inches) Water Height in Well: N [4 (fe=t) 1 fnches 004
158 inches 0.092
Total Depth: 1097 oy Water Vohmme inWel:___ M/A  (aiong 2 faches )
. 3 inches 038
Depth to Water: [0[.6S (e Purge Volume: gé gl (calodsted) 4 inches 056
Al (removed)

Depth to Top of Screen: 9/ j (fest)

Mimimum P

erTuJ\ ET Stul Me

Measured using;

Weather Observations:

AEP Project Number: 423862 540 2.
.S
Sumray 70
J
‘Water Volume Factors

miVolumc (drawdown)(gal /L) + {well screen length)(gal /ft) =
e

Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other Dal{cq.\écj Bladdsr PU'E‘J
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other dedicaded Rludder P ()]
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
({degrees C) (s.u) (urhos/cm) (NTU) (gallons) (feet)
— = = = — — rLse
Field Measurements at Time of Sampling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
({degrees C) {sx) (umhos/cm) (NTU) | (gallons) (feet)
—— -_— —— = P —— ‘&ﬁ
. Instrument Calibration
Turbidity Meter Type R %374 LONTUstd= 542NTUstd =
10.0NTD std= 518NTUstd =
. 499 NTU std =
PH/Conductivity Meter Type V/$1 ~ Pros Plus 401 std=
70std= 1413 umhos/cm =
10.1std=
Physical Properties
Odar: AM/A Analysis Required: )
Color: AJ/A /
Turbidity: MN/A Sample time/date: /l/oé_uﬁ %( Jo21-2020
K i L4
Comments:
Deviations from FSAP;

Sampln; “Kons \“\ / QLns‘;\f{rur\dﬁ_

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011

. N 0N [
Signature: 4@&“’*’/\
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™ Aunitof American Electric Power

FIELD INFORMATION FORM
Site: /'7: ‘/CA»/ / ,Z Arvul = / / AEP Project Number: 423802 5¢0 2
Date:  /p-2/-2p020 Weather Observations:; S,u.v\vvu\ 70 °
J
IEELL ID; Mmwisoz R j ‘Water Volume Factors
- Diameter Gallan/Fool
Casing Diameter; I‘\[ {inches) Water HeightinWel: 2 . &< (fe=t) § fnches 004
o 15 inches 0,02
Total Deptl: 36~ @y Water Volmoe in Well: /., 2 (gallocs) 2 inches 0.17
_ . 3 inches 038
Depth to Water: 3.]S" &y Purge Volume: 3 gl (calcutaled) 4 foches 055
g4l (emoved)
Depth to Top of Screen: 2.3 -40 {fe=t)
. Mimimum Purge Volume (drawdown)(gal /ft) + (well sereen length)(gal/ft) =
Measured using; EwT;er ET Sl A»L:i/f
Purged using; Dedicated Bailer/Folypro Rope Grundfos pump/paly tubing Other Dal{cq,\[cJ Bladdur P, Yurp
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other dee :cw/C./ Bladdaer ?lf L)
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
{degrees C) (s.u) (umhos/cm) (galions) {feet)
/4.3 g4 [ %70 [.92 , 33 23.5 ) 124%
(4-7 2.1 870 13.2] XA 33.69 125872
14-9 f.02. 860 262/ : 99 33.72¢ 2S¢
/5.0 1.9 L O 33.78 £:32. 33.8Y 13c0
(570 2.92 bo 20.37 /,651 33-92. (30%
15-0 29/ . 30 14-7 . 34.Jo [Z20%
IS. o 79/ g&O 12.-2 2.3/ 34.)/ 13 12~
15. [ 2-9 3o 9.5 2 LY 341/ 1316
Field Measurements at Time of Sam pling
Temperature pH Conductivity Turbidity Volume Water Level During Sampling T
L @egeesy (su) (umhos/cm) (NTU) ons (fe=t) e
I15.5 T 70 ¥7o0 3.77 3.0 377 (342
. Instrument Calibration
Turbidity Meter Type H? 9376 LONTUstd= SA2NTUd =
100NTDstd= 518NTUstd =
. 499 NTUstd =
pH/Conductivity Meter Type_\/$1' = Prg Plas 401 std=
70sd= 1413 umhos/cm =
10.1std=
Physical Praperties
Odsr: M/A Analysis Required:
Calar: Al/A
Tusbidity: MN/A Sample timefdate: ) 3/8 //0 -21-202. 0O
Comments:
Deviationg from FSAP;
. ) Ve
T <
suier TV [Ch o5 T R
Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011
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* Aunitof American Electric Power

St A7, JCL// Aand £/

Date: JO-21-2020

(WELL ID: mw-1503 R. |

Casing Diameter: i {inches)
Total Depth: lo]-9 @y
Depth to Water: 9 i A

FIELD INFORMATION FORM
/ AEP Project Number: 423802.5¢6 2
s
Weather Observations; S rnmay JO
3
‘Water Volume Factors
Diameter Gallons/Fool
Water Height in Well: 7 - 3 (feet) 1 inchec 004
15 inches 0.092
Water Volumein Well: G (o (guiong 2 faches 017
3 inches 038
Purge Volume: gal{calcutated) 4 inchrs 065
£ (removed)

Depth to Top of Screen: Z Y- 4’ (fe=t)

. Mimimum Purge Volume (dmwdown){gal /ft.) + (well sereen length)(gal /ft) =
me ET Stul. jq,f?@r

Measured using;
Purged using: Dedicated Bailer/Palypro Rope Grundfos pump/paly tubing Other DaJ[cq,\leJ Bladdar Ptry_._‘J
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other dedicated Rludder ?4/' L27)
Field Measurements
Temperature pH Conductivity Trbidity Volume Water Level During Purging Time
(degress C) (s.1.) (uwhos/cm) (NTU) {gallons) {feet)
— — == — — — 215
Field Measurements at Time of Sampling
Temperature pH Conductivity Thrbidity Volume Water Level During Sampling Time
(degrees ) (sn) (umhos/cm) NTU) | {feat)
—— —— — — — —— —
. Instrument Calibration
Turbidity Meter Type_fhyna WV 33723 LONTUsd= S52NTUsd =
10.0NTD std= S18NTUstd =
. 499NTUstd =
pH/Conductivity Meter Type_V/$1'~ P Plits 401 std=
70sd= 1413 umhos/cm =
10.1 std=
Physical Properties
Odor: ,u//A Analysis Required:
Calor: AlfA /
Turbidity: /A Sarnple time/date: AA Sgule fo-23 2020
7 7
Comments: s PBe ot '-Um YLJ SMLA\
Deviations from FSAP;

\ /)

R N

Signature:

Sampln; ?W\L-L /C{ws foddiimm—

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011
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" A unitof American Electric Power

EIELD INFORMATION FORM
Sie: M /CL/ [/ md €1/ AEP Project Number: 42302 545 2.
Date: Jp-2(-2020 Weather Observations; S,u.mru.:\ 70’ ’
J

IEELL 1D: MW [S63 = j ‘Water Volume Factors
Diameter Gallane/Fool

Casing Diamster: {inches) Water Height in Well: MA (@ 1 faches 00
1.5 inches 0.092

Total Depth: blo-30 Water Volumoe in Well:___ A/ A (g T fockes 0.7
3 inches 038

Depth to Water: G '-I A7 (fest) Purge Volume; gﬁ gl (calcutated) 4 inchrs 066

eal. (removed)

Depth to Top of Screen: '-_FX -é (feet)

. Mimimum Purge Volume (drmwdown)(gal /ft) + (well sereen length)(gal/ft) =
Measured using: wa ET Sl MI:?&
Purged using: Dedicated Bailer/Polypro Rope Grundfos pump/paly tubing Other I.)a[[cq.\/c‘l Bladdar Ptr&#)
Sampled usiog: Dedicated Bailer/PolyproRope  Grundfos pumplpoly tubing Other dedicated Rluddar Precp
Field Measurements
Temperature pH Conductivity Trbidity Volume Water Level During Purging Time
(degrees C) {s.1.) (umohos/com) (NTU) (gallons) (feet)
— — — — — — /1220
Field Measurements at Time of Samplin I
Temperature pH Conductivity Turbidity Volume Water Level During Sampling Time
(degrees C) (s1) {umhos/cm) (NTU) | (fe=t)
. Instrument Calibration
Turbidity Meter Type_thnne HV 33763 LONTU std= 542NTUstd =
10.0NTD std= 51.8NTUstd =
. 499 NTU std =
PH/Couductivity Meter Type_\/$1 « Prs Plus 401 sui=
7.0std= 1413 nmhos/cm =
10.1std=
Physical Properties
Odor: A //A Analysis Required:
Color: A/A /
Turbidity: M/ Sample time/date: A:{J S M(a [6-2l2020
Comments: —-A'\Su&gc,\;ﬁ w*;%\a 4\3’ SQM—PLV\
Deviationg from FSAP;

AYAR

Sampl:r ?w\og\ //‘l\m_(m

Parameter

Method #

Temperature SM 2550-B 2000/2010
pH SM4500-H B2011
Conductivity SM2510B-2011

ngnam kég&p\




sie. Midchel] Lond B[

y GHIO®

A unit of American Electric Power
FIELD INFORMATION FORM

Date: 10 -2{-202©

AEP Project Number: 42.3802.5 602

<3
‘Weather Observations: M 10

(WELLID: | _eoefaoste _

Casing Diameter: /\’/ )
Total Depth: /\// A (e

Depth to Water: N/A (&

DepthtoTop of Sereen: A/ A (feet)

Diameier
Water Height in Well: M['A (fee1) 1 fnches

Water Vohune in Well:

MIA

‘Water Volume Factors
Gallons/Foot
0.04
15 inches 0.092
(gallons) 2 inches 0.17

038

0.5

3 inches
Purge Volume: N7 Z'A gal (calculated) 4 inches

gal. (removed)

Mimimum Purge Volume (drawdown)(gal /fL.) + (well screen length){gal /i) =

Measured using: GeoTecS:\ EL
Purged using; Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other ~ / A
Sampled using: Dedicated Bailer/Polypro Rope Grundfos pump/poly tubing Other D &@Lr P b} L(_
LN}
Field Measurements
Temperature pH Conductivity Turbidity Volume Water Level During Purging Time
(degrees C) (s.n) {wnhos/com) (NTU) (galloos) (feet)
Field Measurements at Time of Sampling
Temperature pH Conductivity Tusbidity Volume Water Level During Sampling Time
(degrees ) és.u.l {umhos/cm) (NTU) | (gelions) {feet)
/3.8 .03 /930 — AN/A 100_9p™ 1135
Instrument Calibration
Turbidity Meter Type 1LONTU stid= S42NTUsd =
100NID std= 51.8NTUstd =
. 499 NTU std =
|pPH/Conductivity Meter Type /S - Pro 401 std=
70std= 1413 umhos/cm =
10.1 std =
Physical Properties
Odor: /A Analysis Required:
Color: /A
Tuwbidity: N/A Sample time/date: / /35S~ 7&0 -2/-202.0
Comments:
Deviations from FSAP:

Samplcr.: A / ch n.s. ‘Redchuis

Parameter Method #
Temperature SM 2550-B 2000/2010
pH SM4500-H B2011

Conductivity SM2510B-2011

——
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I. Overview

This Annual Groundwater Monitoring Report (Report) has been prepared to report the status of
activities for the preceding year for the Landfill at Kentucky Power Company’s, a wholly-owned
subsidiary of American Electric Power Company (AEP), Mitchell Power Plant. The USEPA’s
CCR rules require that the Annual Groundwater Monitoring Report be posted to the operating
record for the preceding year no later than January 31, 2018.

In general, the following activities were completed:

Monitoring wells were installed and developed to establish a certified groundwater
monitoring system around each CCR unit, in accordance with the requirements of 40
CFR 257.91 pursuant AEP’s Groundwater Monitoring Network Evaluation (2016);

Groundwater samples were collected and analyzed for Appendix Il and Appendix IV
constituents, as specified in 40 CFR 257.94 et seq. and AEP’s Groundwater Sampling
and Analysis Plan (2016);

Groundwater data underwent various validation tests, including tests for completeness,
valid values, transcription errors, and consistent units;

Background groundwater values for each Appendix Il and Appendix IV constituent were
collected;

Detection Monitoring sampling was initiated,;

A statistical process in accordance with 40 CFR 257.93 to evaluate groundwater data was
prepared, certified, and posted to AEP’s CCR website in April 2017 [AEP’s Statistical
Analysis Plan (AEP 2017)]. The statistical process was guided by USEPA’s Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance
(“Unified Guidance”, USEPA, 2009). Data evaluation is underway.

The major components of this annual report, to the extent applicable at this time, are presented in
sections that follow:

A map, aerial photograph or a drawing showing the CCR management unit(s), all
groundwater monitoring wells and monitoring well identification numbers;

Identification of any monitoring wells that were installed or decommissioned during the
preceding year, along with a statement as to why that happened,;

All of the monitoring data collected, including the rate and direction of groundwater
flow, plus a summary showing the number of samples collected per monitoring well, the
dates the samples were collected and whether the sample was collected as part of
detection monitoring or assessment monitoring programs (Attached as Appendix 1);



e A summary of any transition between monitoring programs or an alternate monitoring
frequency, for example the date and circumstances for transitioning from detection
monitoring to assessment monitoring, in addition to identifying the constituents detected
at a statistically significant increase over background concentrations (Attached as
Appendix 11, where applicable); and

e Other information required to be included in the annual report such as alternate source
demonstration or assessment of corrective measures, if applicable.

In addition, this report summarizes key actions completed, and where applicable, describes any
problems encountered and actions taken to resolve those problems. The report includes a
projection of key activities for the upcoming year.

I1. Groundwater Monitoring Well Locations and Identification Numbers

The figure that follows depicts the PE-certified groundwater monitoring network, the monitoring
well locations and their corresponding identification.




l

‘ MW1101F

||
‘:
)
| !

o~

Legend Notes
: : : - Monitoring well coordinates provided by AEP.

$ SZ;ZZ?::teSSaar:\T)’;:ggL;ZZ?::\n -Site features based on information available in the Groundwater Monitoring
i i i ;

Site Layout
Network Evaluation (CEC, 2016) provided by AEP.
=3 CCR Landfill (Approximate Limits of Waste)

Landfill - Fish Creek Aquifer

Mitchell Power Generation Plant
Marshall County, West Virginia

consultants
C:\Users\mmuenich\Documents\local_projects\AEP_GIS\Mitchell\MXDs\Landfill-FC\AEP-Mitchell_LF-Fish-Creek_Site_Layout.mxd. MMuenich. 1/26/2018. Project/Phase/Task.
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Columbus, Ohio 2018/01/26
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Legend Notes Site Layout
. . . - Monitoring well coordinates provided by AEP. HI = H
b Compliance Sampling Location -Site features based on information available in the Groundwater Monitoring Landfill - Rush Run Aquifer

Upgradient Sampling Location Network Evaluation (CEC, 2016) provided by AEP. Mitchell Power Generation Plant
Marshall County, West Virginia

=3 CCR Landfill (Approximate Limits of Waste)

Geosyntec®

consultants

Columbus, Ohio 2018/01/26
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C:\Users\mmuenich\Documents\local_projects\AEP_GIS\Mitchell\MXDs\AEP-Mitchell_LF-Rush-Run_Site_Layout.mxd. MMuenich. 1/26/2018. Project/Phase/Task.




I11. Monitoring Wells Installed or Decommissioned

There were no monitoring wells installed or decommissioned in 2017. The network design, as
summarized in the Groundwater Monitoring Network Design Report (2016) and as posted at the
CCR web site for Mitchell Plant, did not change. That design report, viewable on the AEP CCR
web site, discusses the facility location, the hydrogeological setting, the hydrostratigraphic units,
the uppermost aquifer, downgradient monitoring well locations and the upgradient monitoring
well locations.

1V. Groundwater Quality Data and Static Water Elevation Data, With Flow Rate and
Direction and Discussion

Appendix | contains tables showing the groundwater quality data collected during the
establishment of background quality. Static water elevation data from each monitoring event also
are shown in Appendix I, along with the groundwater velocity calculations, groundwater flow
direction and potentiometric maps developed after each sampling event.

V. Discussion About Transition Between Monitoring Requirements or Alternate
Monitoring Frequency

As of this first annual groundwater report date there has been no transition between detection
monitoring and assessment monitoring. Detection monitoring will continue in 2018. The
sampling frequency of twice per year will be maintained for the Appendix Il parameters (boron,
calcium, chloride, fluoride, pH, sulfate and total dissolved solids).

Regarding defining an alternate monitoring frequency, the groundwater velocity and monitoring
well production is high enough at this facility that no modification of the twice-per-year
detection monitoring effort is needed.

V1. Other Information Required

At the appropriate time the geochemical analyses, coupled with the statistical analyses of the
groundwater quality data, will determine whether an alternate source or alternate sources are
affecting groundwater chemistry. In those cases where an alternative source(s) demonstration is
made, those analyses and supporting information will be presented as well.

VIl. Description of Any Problems Encountered in 2017 and Actions Taken

No significant problems were encountered. The low flow sampling effort went smoothly and the
schedule was met to support this first annual groundwater report preparation. There were,
however, dry wells encountered during sampling, but this did not affect the monitoring network
at the landfill and the minimum requirement of 1 upgradient and 3 downgradient wells was still
met.




VIIl. A Projection of Key Activities for the Upcoming Year
Key activities for 2018 include:

e Detection monitoring on a twice per year schedule

e Evaluation of the first detection monitoring results from a statistical analysis viewpoint,
looking for any statistically significant increases, or decreases when pH is considered.

e Responding to any new data received in light of what the CCR rule requires

e Preparation of the second annual groundwater report



APPENDIX |

Tables follow, showing the groundwater monitoring data collected and the rate and direction of
groundwater flow. The dates that the samples were collected also is shown.




Groundwater Data Tables



Table 1: Groundwater Data Summary
Mitchell Plant - Landfill

MW-1101F MW-1102F
Parameter Unit 6/15/2016 | 8/3/2016| 9/28/2016 | 11/15/2016 | 2/14/2017 | 4/12/2017 | 5/24/2017 | 7/26/2017 | 10/10/2017 | 6/15/2016 | 8/3/2016 | 10/3/2016 | 11/15/2016 | 2/14/2017 | 4/12/2017 | 5/24/2017 | 7/26/2017 | 10/10/2017
Background Detection Background Detection
Antimony pg/L 0.210 0.140 0.180 - - - - - - 0.710 0.690 0.640 0.630 0.620 0.560 0.600 0.540 NS
Arsenic pg/L 1.64 1.46 1.79 - - - - - - 9.37 8.16 8.45 8.49 8.66 7.68 8.76 7.58 NS
Barium pg/L 159 155 142 - - - - - - 214 212 194 212 197 191 229 205 NS
Beryllium pg/L 0.0230 0.0330 0.0290 - - - - - - <0.005 U [<0.005U [ 0.005007J | 0.00500J | 0.00600J | 0.00500J [ 0.0100J [ <0.004 U NS
Boron mg/L 0.0420 0.380 0.0540 - - - - - - 0.109 0.280 0.160 0.117 0.109 0.109 0.118 0.202 0.278
Cadmium pg/L 0.0800 0.0800 0.120 - - - - - - 0.0400 ] 0.0200J | 0.0100J | 0.00800J | 0.00600J [ 0.0100J 0.0200 0.0100J NS
Calcium mg/L 88.3 91.0 88.6 - - - - - - 4.34 5.48 5.45 4.87 5.04 4.67 5.31 5.41 4.79
Chloride mg/L 3.87 3.30 3.73 - - - - - - 12.4 11.9 11.8 11.7 11.3 11.3 13.7 11.4 12.4
Chromium pg/L 0.600 0.600 0.800 - - - - - - 0.400 0.400 0.500 0.435 0.411 0.399 0.807 0.323 NS
Cobalt pg/L 0.294 0.244 0.231 - - - - - - 0.0960 0.0900 0.286 0.0740 0.0490 0.0790 0.203 0.0720 NS
Combined Radium pCi/L 0.304 1.49 1.56 - - - - - - 0.352 0.881 0.972 1.86 1.02 0.183 0.325 0.942 NS
Fluoride mg/L 0.220 0.210 0.260 - - - - - - 0.560 0.580 0.600 0.560 0.530 0.530 0.560 0.570 0.570
Lead pg/L 0.525 0.673 0.511 - - - - - - 0.335 0.183 0.298 0.141 0.131 0.135 0.335 0.121 NS
Lithium mg/L 0.0120 0.0170 0.0160 - - - - - - 0.00300 | 0.00600 [ 0.00200 0.00300 0.00400 0.00500 [ <0.0002U | 0.00700 NS
Mercury pg/L <0.002 U |<0.002 U | <0.002 U - - - - - - <0.002 U [<0.002 U [ <0.002U | <0.002U | <0.002U | <0.002U [ <0.002U [ <0.002 U NS
Molybdenum pg/L 3.87 4.04 3.39 - - - - - - 28.1 25.8 23.9 22.9 21.4 19.3 20.0 34.7 NS
Selenium pg/L 0.200 0.200 0.300 - - - - - - 0.300 0.300 0.300 0.300 0.300 0.300 0.400 0.300 NS
Total Dissolved Solids | mg/L 395 425 466 - - - - - - 523 535 519 551 521 530 521 519 526
Sulfate mg/L 64.3 62.1 58.1 - - - - - - 37.2 35.9 29.5 27.4 29.9 30.6 31.8 31.5 32.3
Thallium pg/L 0.0200J [ <0.01U [ 0.0200J - - - - - - <0.01U ] 0.0100J | <0.01 U <0.01 U 0.0200J [ 0.0100J | 0.0100J | 0.0300)J NS
pH SU 7.37 7.41 8.66 - - - - - - 8.02 8.19 8.10 8.14 8.20 8.29 8.28 8.26 8.37

Notes:

pg/L: micrograms per liter

mg/L: milligrams per liter

pCi/L: picocuries per liter

SU: standard unit

U: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL).
J: Estimated value. Parameter was detected in concentrations below the reporting limit.

NS: Not Sampled

-: Insufficient water to sample

For statistical analysis, parameters which were not detected were replaced with the reporting limit.
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Table 1: Groundwater Data Summary
Mitchell Plant - Landfill

MW-1103F MW-1104F

Parameter Unit 6/15/2016 | 8/2/2016 | 10/3/2016 | 11/16/2016 | 2/15/2017 | 4/11/2017 | 5/23/2017 | 7/26/2017 | 10/11/2017 | 6/15/2016 | 8/3/2016 | 9/28/2016 | 11/15/2016 | 2/14/2017 | 4/12/2017 | 5/24/2017 | 7/26/2017 | 10/10/2017

Background Detection Background Detection
Antimony pg/L 0.160 0.140 0.0400 J 0.100 0.0300 J 0.0700 0.0300J | 0.0200J NS - - - - - - - - -
Arsenic pg/L 8.03 7.01 5.80 7.71 7.67 8.46 7.85 6.81 NS - - - - - - - - -
Barium pg/L 639 704 558 723 631 618 688 562 NS - - - - - - - - -
Beryllium pg/L 0.0290 0.0260 0.0100J 0.0100J [ 0.00900J [ 0.006007J | 0.006007J | <0.004 U NS - - - - - - - - -
Boron mg/L 0.355 0.402 0.321 0.323 0.303 0.304 0.346 0.343 0.328 - - - - - - - - -
Cadmium pg/L 0.0200 0.0100J | 0.0300 0.00900J | 0.00800J | 0.00600J [ 0.00700J [ 0.00700J NS - - - - - - - - -
Calcium mg/L 3.01 2.99 3.12 2.97 2.82 2.57 2.88 2.76 3.09 - - - - - - - - -
Chloride mg/L 243 247 242 240 240 234 237 240 247 - - - - - - - - -
Chromium pg/L 1.00 0.900 0.400 0.471 0.336 0.262 0.260 0.112 NS - - - - - - - - -
Cobalt pg/L 0.351 0.299 0.180 0.159 0.147 0.102 0.149 0.136 NS - - - - - - - - -
Combined Radium pCi/L 1.10 0.899 1.03 1.57 1.42 2.18 1.21 1.80 NS - - - - - - - - -
Fluoride mg/L 3.11 3.20 3.34 2.96 3.07 3.05 3.23 3.24 3.17 - - - - - - - - -
Lead pg/L 0.674 0.479 0.313 0.218 0.213 0.0880 0.194 0.103 NS - - - - - - - - -
Lithium mg/L 0.0120 0.0160 0.0160 0.0150 0.0160 0.0150 0.00600 0.0150 NS - - - - - - - - -
Mercury pg/L <0.002 U |<0.002U | <0.004U | <0.002U | <0.002U | <0.002U [ <0.002U | <0.002 U NS - - - - - - - - -
Molybdenum pg/L 10.1 2.61 2.66 2.57 2.81 3.19 2.80 5.46 NS - - - - - - - - -
Selenium pg/L 0.200 0.200 0.100J 0.100 0.0900 J 0.100 0.0600J | 0.0700J NS - - - - - - - - -
Total Dissolved Solids | mg/L 1390 1420 1380 1370 1400 1400 1370 1370 1390 - - - - - - - - -
Sulfate mg/L 0.500 0.300 <0.04 U 0.200 0.200 0.400 0.400 0.300 0.500 - - - - - - - - -
Thallium pg/L 0.0100J [ <0.01U [ 0.01007J <0.01 U 0.0300J | <0.01U <0.01U | 0.0200J NS - - - - - - - - -
pH SU 8.29 8.30 8.37 8.39 8.48 8.58 8.54 8.54 8.60 - - - - - - - - -

Notes:

pg/L: micrograms per liter

mg/L: milligrams per liter

pCi/L: picocuries per liter

SU: standard unit

U: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL).
J: Estimated value. Parameter was detected in concentrations below the reporting limit.

NS: Not Sampled

-: Insufficient water to sample

For statistical analysis, parameters which were not detected were replaced with the reporting limit.
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Table 1: Groundwater Data Summary
Mitchell Plant - Landfill

MW-1501F MW-1503F

Parameter Unit | 6/15/2016 | 8/3/2016 | 9/28/2016 | 11/15/2016 | 2/14/2017 | 4/12/2017 | 5/24/2017 | 7/26/2017 | 10/10/2017 | 6/15/2016 | 8/3/2016 | 9/28/2016 | 11/15/2016 | 2/14/2017 | 4/12/2017 | 5/24/2017 | 7/26/2017 | 10/10/2017

Background Detection Background Detection
Antimony pg/L - - - - - - - - - - - - - - - - - -
Arsenic pg/L - - - - - - - - - - - - - - - - - -
Barium pg/L - - - - - - - - - - - - - - - - - -
Beryllium pg/L - - - - - - - - - - - - - - - - - -
Boron mg/L - - - - - - - - - - - - - - - - - -
Cadmium pg/L - - - - - - - - - - - - - - - - - -
Calcium mg/L - - - - - - - - - - - - - - - - - -
Chloride mg/L - - - - - - - - - - - - - - - - - -
Chromium pg/L - - - - - - - - - - - - - - - - - -
Cobalt pg/L - - - - - - - - - - - - - - - - - -
Combined Radium pCi/L - - - - - - - - - - - - - - - - - -
Fluoride mg/L - - - - - - - - - - - - - - - - - -
Lead pg/L - - - - - - - - - - - - - - - - - -
Lithium mg/L - - - - - - - - - - - - - - - - - -
Mercury pg/L - - - - - - - - - - - - - - - - - -
Molybdenum pg/L - - - - - - - - - - - - - - - - - -
Selenium pg/L - - - - - - - - - - - - - - - - - -
Total Dissolved Solids | mg/L - - - - - - - - - - - - - - - - - -
Sulfate mg/L - - - - - - - - - - - - - - - - - -
Thallium pg/L - - - - - - - - - - - - - - - - - -
pH SU - - - - - - - - - - - - - - - - - -

Notes:

pg/L: micrograms per liter
mg/L: milligrams per liter
pCi/L: picocuries per liter
SU: standard unit

U: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL).

J: Estimated value. Parameter was detected in concentrations below the reporting limit.
NS: Not Sampled
-: Insufficient water to sample

For statistical analysis, parameters which were not detected were replaced with the reporting limit.
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Table 1: Groundwater Data Summary
Mitchell Plant - Landfill

MW-1101R MW-1102R
Parameter Unit | 6/15/2016 | 8/3/2016 | 9/28/2016 | 11/16/2016 | 2/14/2017 | 4/12/2017 | 5/24/2017 | 7/25/2017 | 10/11/2017 | 6/15/2016 | 8/3/2016 | 10/3/2016 | 11/16/2016 | 2/15/2017 | 4/11/2017 | 5/23/2017 | 7/26/2017 | 10/11/2017
Background Detection Background Detection
Antimony ng/L 0.820 1.10 0.920 0.670 0.690 0.840 0.660 0.620 NS 2.01 1.71 1.73 - - - - - -
Arsenic ng/L 8.11 10.8 11.1 14.2 15.3 12.4 15.7 14.5 NS 2.64 3.57 3.37 - - - - - -
Barium ng/L 185 149 149 125 102 117 102 91.3 NS 292 356 441 - - - - - -
Beryllium ng/L 0.0310 | 0.0230 | 0.01007 | 001007 | 001007 | 0.02007 [ 0.0100J | 0.01001] NS 0.0200] | 0.128 0.307 - - - - - -
Boron mg/L 0.287 0.518 0.382 1.80 0.501 0.360 0.380 0.415 0.394 0.339 0.467 0.332 - - - - - -
Cadmium ng/L 0.0300 | 0.0300 | 0.0200 | 0.02007 [ 0.02007 | 0.02001 [ 0.01001 | 0.01001J NS 0.350 0.140 0.170 - - - - - -
Calcium mg/L 6.91 5.00 6.12 19.4 2.23 4.02 191 1.76 1.87 3.49 4.05 533 - - - - - -
Chloride mg/L 8.41 10.3 13.3 15.2 15.4 14.4 15.1 15.8 16.9 219 217 213 - - - - - -
Chromium ng/L 1.10 1.00 0.700 0.595 0.512 0.824 0.526 0.377 NS 0.500 3.00 3.90 - - - - - -
Cobalt ng/L 0.650 0.363 0.301 0.143 0.160 0.333 0.299 0.126 NS 0.799 1.75 3.01 - - - - - -
Combined Radium | pCi/L 0.493 0.478 0.565 1.81 1.66 0.190 0.759 0.977 NS 0.710 122 2.83 - - - - - -
Fluoride mg/L 1.20 1.56 1.83 2.29 2.40 2.17 241 261 2.59 2.97 2.98 2.96 - - - - - -
Lead ng/L 1.22 0.674 0.550 0.292 0.327 0.634 0.298 0.235 NS 0.558 2.82 7.24 - - - - - -
Lithium mg/L | 0.00200 | 0.0120 | 0.00900 | 0.0260 00120 | 0.0100 [<0.0002U[ 0.00900 NS 0.0150 | 0.0210 | 0.0280 - - - - - -
Mercury ug/L ] 0.00300) [<0.002 U] <0.002U | <0.002U | <0.002U | 0.00200J [ <0.002 U | <0.002 U NS <0.002 U [0.00700 J[ 0.00700 - - - - - -
Molybdenum ng/L 31.8 32.9 26.2 20.6 34.0 16.7 14.8 18.3 NS 68.7 66.0 514 - - - - - -
Selenium ng/L 0.500 0.500 0.500 0.400 0.400 0.500 0.300 0.300 NS 0.900 1.20 1.90 - - - - - -
Total Dissolved Solids | mg/L 741 750 43.0 801 806 798 793 788 784 1470 1450 1530 - - - - - -
Sulfate mg/L 76.4 76.4 435 322 32.0 39.2 28.6 28.7 29.1 47.8 44.9 35.1 - - - - - -
Thallium ug/L [ 005007 [0.02005 | 001007 | <0.01U | 0.0200] | <0.01U [ <0.01U | 0.02001] NS 0.0100J [ 0.0300J [ 0.0300J - - - - - -
pH SU 8.17 8.40 8.50 8.56 8.57 8.74 8.68 8.65 8.72 8.21 8.29 8.30 - - - - - -

Notes:

pg/L: micrograms per liter

mg/L: milligrams per liter

pCi/L: picocuries per liter

SU: standard unit

U: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL).
J: Estimated value. Parameter was detected in concentrations below the reporting limit.

NS: Not Sampled

-: Insufficient water to sample

For statistical analysis, parameters which were not detected were replaced with the reporting limit.
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Table 1: Groundwater Data Summary
Mitchell Plant - Landfill

MW-1103R MW-1104R

Parameter Unit | 6/20/2016 | 8/9/2016 | 9/27/2016 | 11/9/2016 | 2/15/2017 | 4/12/2017 | 5/23/2017 | 7/25/2017 | 10/11/2017 | 6/21/2016 | 8/9/2016 | 9/27/2016 | 11/9/2016 | 2/15/2017 | 4/12/2017 | 5/23/2017 | 7/25/2017 | 10/11/2017

Background Detection Background Detection
Antimony pg/L - - - - - - - - - 0.660 - - - - - - - -
Arsenic ug/L - - - - - - - - - 435 - - - - - - - -
Barium pg/L - - - - - - - - - 182 - - - - - - - -
Beryllium pg/L - - - - - - - - - 0.570 - - - - - - - -
Boron mg/L - - - - - - - - - 0.431 - - - - - - - -
Cadmium ug/L - - - - - - - - - 0.180 - - - - - - - -
Calcium mg/L - - - - - - - - - 39.4 - - - - - - - -
Chloride mg/L - - - - - - - - - 485 - - - - - - - -
Chromium pg/L - - - - - - - - - 3.40 - - - - - - - -
Cobalt ug/L - - - - - - - - - 4.36 - - - - - - - -
Combined Radium pCi/L - - - - - - - - - 0.153 - - - - - - - R
Fluoride mg/L - - - - - - - - - 1.18 - - - - - - - -
Lead pg/L - - - - - - - - - 9.41 - - - - - - - -
Lithium mg/L - - - - - - - - - 0.0140 - - - - - - - -
Mercury pg/L - - - - - - - - - <0.09U - - - - - - - R
Molybdenum pg/L - - - - - - - - - 42.3 - - - - - - - -
Selenium pg/L - - - - - - - - - 2.30 - - - - - - - -
Total Dissolved Solids [ mg/L - - - - - - - - - 2390 - - - - - - - -
Sulfate mg/L - - - - - - - - - 162 - - - - - - - R
Thallium pg/L - - - - - - - - - 0.133 - - - - - - - -
pH SU - - - - - - - - - 7.87 - - - - - - - -

Notes:

pg/L: micrograms per liter
mg/L: milligrams per liter
pCi/L: picocuries per liter
SU: standard unit

U: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL).

J: Estimated value. Parameter was detected in concentrations below the reporting limit.

NS: Not Sampled

-: Insufficient water to sample

For statistical analysis, parameters which were not detected were replaced with the reporting limit.
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Table 1: Groundwater Data Summary
Mitchell Plant - Landfill

MW-1501R MW-1502R
Parameter Unit | 6/20/2016 | 8/9/2016 | 9/27/2016 | 11/9/2016 | 2/15/2017 | 4/12/2017 | 5/23/2017 | 7/25/2017 | 10/11/2017 | 6/20/2016 | 8/9/2016 | 9/27/2016 | 11/9/2016 | 2/15/2017 | 4/12/2017 | 5/23/2017 | 7/25/2017 | 10/11/2017
Background Detection Background Detection
Antimony ng/L - - - - - - - - - 0.220 0.200 0.160 0.200 0.130 0.130 0.150 0.210 NS
Arsenic ng/L - - - - - - - - - 0.280 0.260 0.270 0.840 0.240 0.690 0.530 0.300 NS
Barium ng/L - - - - - - - - - 30.6 34.1 38.2 442 27.7 292 32.2 19.0 NS
Beryllium ng/L - - - - - - - - - <0.005 U [<0.005U| <0.005U | 0.0620 [ 0.006007 [ 0.0530 | 0.0330 [ 0.00800 1 NS
Boron mg/L - - - - - - - - - 0.268 0.160 0.376 0.214 0.0690 | 0.0750 0.100 0.158 0.132
Cadmium ng/L - - - - - - - - - 0.00500 J [0.00600 J| 0.00400J | 0.00900 1 | <0.004 U | 0.00800J | <0.005 U | <0.005 U NS
Calcium mg/L - - - - - - - - - 71.5 95.4 103 87.3 90.0 72.2 73.9 61.7 91.0
Chloride mg/L - - - - - - - - - 33.4 34.0 39.7 25.4 167 79.5 52.4 18.8 24.5
Chromium ng/L - - - - - - - - - 0.300 0.300 0.400 1.44 1.90 1.20 0.918 0.196 NS
Cobalt ng/L - - - - - - - - - 0.0820 | 0.0680 | 0.0760 0.507 0.0690 0.426 0.238 0.0820 NS
Combined Radium | pCi/L - - - - - - - - - 0.143 1.03 0.429 2.50 2.61 0.613 0.647 0.632 NS
Fluoride mg/L - - - - - - - - - 0.180 0.170 | 0.100J | 0.1001 0.160 0.160 0.170 0.200 0.100 J
Lead ng/L - - - - - - - - - 0.0640 | 0.0890 | 0.0640 0.764 0.0610 0.630 0.364 0.0880 NS
Lithium mg/L - - - - - - - - - 0.00200 | 0.0100 | 0.0120 | 0.00600 | 0.00900 [ 0.0150 | 0.00200 | 0.00900 NS
Mercury ng/L - - - - - - - - - <0.09 U [<0.002U | <0.002U | <0.002U | <0.002 U | 0.002007J | <0.002 U | <0.002 U NS
Molybdenum ng/L - - - - - - - - - 3.48 8.71 8.40 3.19 1.84 1.91 2.46 2.47 NS
Selenium ng/L - - - - - - - - - 8.20 7.40 8.80 5.30 430 4.80 4.70 3.20 NS
Total Dissolved Solids | mg/L - - - - - - - - - 474 547 560 551 564 507 466 358 535
Sulfate mg/L - - - - - - - - - 155 187 183 186 90.1 102 118 88.6 159
Thallium ng/L - - - - - - - - - 0.0100J [ <0.01 U | <0.01U | 0.0300J | 0.03007 | 0.0200J | 0.01007 | 0.03001] NS
pH SU - - - - - - - - - 7.28 7.28 7.38 743 7.50 7.59 7.55 7.32 7.33
Notes:

pg/L: micrograms per liter

mg/L: milligrams per liter

pCi/L: picocuries per liter

SU: standard unit

U: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL).
J: Estimated value. Parameter was detected in concentrations below the reporting limit.

NS: Not Sampled

-: Insufficient water to sample

For statistical analysis, parameters which were not detected were replaced with the reporting limit.
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Table 1: Groundwater Data Summary
Mitchell Plant - Landfill

MW-1503R

Parameter Unit | 6/20/2016 | 8/9/2016 | 9/27/2016 | 11/9/2016 | 2/15/2017 | 4/12/2017 | 5/23/2017 | 7/25/2017 | 10/11/2017

Background Detection
Antimony pg/L - - - - - - - - -
Arsenic pg/L - - - - - - - - -
Barium pg/L - - - - - - - - -
Beryllium pg/L - - - - - - - - -
Boron mg/L - - - - - - - - -
Cadmium pg/L - - - - - - - - -
Calcium mg/L - - - - - - - - -
Chloride mg/L - - - - - - - - -
Chromium pg/L - - - - - - - - -
Cobalt pg/L - - - - - - - - -
Combined Radium pCi/L - - - - - - - - -
Fluoride mg/L - - - - - - - - -
Lead pg/L - - - - - - - - -
Lithium mg/L - - - - - - - - -
Mercury pg/L - - - - - - - - -
Molybdenum pg/L - - - - - - - - -
Selenium pg/L - - - - - - - - -
Total Dissolved Solids | mg/L - - - - - - - - -
Sulfate mg/L - - - - - - - - -
Thallium pg/L - - - - - - - - -
pH SU - - - - - - - - -

Notes:

pg/L: micrograms per liter

mg/L: milligrams per liter

pCi/L: picocuries per liter

SU: standard unit

U: Non-detect value. Parameters which were not detected are shown as less than the method detection limit (MDL).
J: Estimated value. Parameter was detected in concentrations below the reporting limit.

NS: Not Sampled

-: Insufficient water to sample

For statistical analysis, parameters which were not detected were replaced with the reporting limit.
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Table 2: Historical Groundwater Data Summary
Mitchell Plant - Landfill

Geosyntec Consultants, Inc.

mg/L: milligrams per liter
SU: standard unit
U: Component was not present in concentrations above method detection limit and is reported as the reporting limit
*: Component was not present in concentrations above method detection limit and is reported as the method detection limit
J: Component was detected in concentrations below the reporting limit
-: Not sampled

Page 1 of 6

. MW-1101F

R Uit 1 312012 412412012 | 6/1/2012| 8/23/2012| 1072372012 12/21/2012| 2/20/2013] 6/18/2013] 9/25/2013 ] 12/10/2013 ] 6/26/2014] 10/2/2014] 6/15/2015] 9/17/2015| 5/25/2016
Chloride mg/L 54 18 16 13 57 25 47 5.1 5.6 6.4 5 5 45 45 401
Fluoride mg/L 0.7 0.25 0.19 0.28 11 0.71 0.23 0.083 0.23 0.32 - - - - 0.23
pH SU 8.26 8.03 8.04 7.92 8.49 7.48 7.89 7.35 7.64 - 7.64 7.99 7.49 8.34 7.68
Sulfate mg/L 160 99 96 82 180 110 67 65 71 69 66.9 68.4 66.5 66.7 65.1
Total Dissolved Solids | _mg/L 780 560 500 480 830 1100 350 360 320 410 301 419 405 421 398

Notes:



Table 2: Historical Groundwater Data Summary
Mitchell Plant - Landfill

Geosyntec Consultants, Inc.

. MW-1102F
FEEWEED Uit 1 2012012 [ 412412012 6/27/2012] 812472012 10/26/2012 | 2/21/2013] 6/18/2013] 9/25/2013 | 12/19/2013 | 6/26/2014] 9/26/2014] 12/972014] 6/17/2015| 8772015 9/18/2015 | 11/2/2015] 5/25/2016
Chloride mg/L 6.6 71 6.9 6.5 7 77 8 85 76 9 9.6 10.1 11 10.9 11 10.3 12
Fluoride mg/L 0.48 0.43 0.43 0.4 0.61 0.55 0.35 0.48 0.47 - - - - - - - -
pH SU 7.76 7.9 771 772 8.57 772 759 7.76 - 7.85 8.23 8.15 8.22 8.15 761 7.8 8.36
Sulfate mg/L 40 48 42 38 37 44 42 44 38 37.6 39.4 38.8 38.2 375 37.7 32.7 37
Total Dissolved Solids | _mg/L 420 410 410 440 440 380 420 400 470 518 537 506 519 530 519 518 540
Notes:

mg/L: milligrams per liter
SU: standard unit
U: Component was not present in concentrations above method detection limit and is reported as the reporting limit
*: Component was not present in concentrations above method detection limit and is reported as the method detection limit
J: Component was detected in concentrations below the reporting limit
-: Not sampled

Page 2 of 6




Table 2: Historical Groundwater Data Summary
Mitchell Plant - Landfill

Geosyntec Consultants, Inc.

. MW-1103F
R Uit 1 072012 412512012 | 6/2712012| 8/22/2012| 10/2412012 | 12/22/2012] 2/19/2013] 6/1972013| 9/25/2013| 12/19/2013 | 6/26/2014] 9/25/2014 ] 9/18/2015 6/1/2016
Chloride mg/L 230 240 220 240 220 230 250 240 240 250 221 - 243 247
Fluoride mg/L 25 2.7 2.7 3.3 3.1 3.1 2.9 2.9 3 2.8 - - - -
pH SU 8.39 8.8 8.32 8.17 8.93 7.82 8.25 8.11 8.15 - 8.35 8.42 8.3 8.31
Sulfate mg/L 11 8.6 74 8.3 47 6.9 9.1 8.3 8.7 8.5 4.2 23 26 2.1
Total Dissolved Solids | _mg/L | 1500 690 1300 1300 1500 1900 1300 1100 1000 1200 1510 1540 1440 | 1380
Notes:

mg/L: milligrams per liter
SU: standard unit
U: Component was not present in concentrations above method detection limit and is reported as the reporting limit
*: Component was not present in concentrations above method detection limit and is reported as the method detection limit
J: Component was detected in concentrations below the reporting limit
-: Not sampled

Page 3 of 6



Table 2: Historical Groundwater Data Summary Geosyntec Consultants, Inc.
Mitchell Plant - Landfill

) MW-1101R
R Uit 1 P A2012] 412512012 | 6/2712012| 8/23/2012] 10/25/2012| 12/22/2012] 212172013 6/20/2013 9/25/2013| 121202013 6/26/2014] 107212014 ] 6/16/2015 | 9/18/2015] 11/472015 6/1/2016
Chloride mg/L 17 18 17 17 16 16 17 17 17 16 16.2 - 17.6 17.3 171 10.9
Fluoride mg/L 25 3 2.8 2.7 3 2.9 2.8 2.8 26 26 - - - - - -
pH SU 9.15 7.78 8.61 8.6 8.89 7.94 8.72 - 8.36 - 8.28 8.46 8.42 8.47 7.78 8.09
Sulfate mg/L 27 30 32 32 26 29 30 32 31 26 28.2 305 34 37.3 36 67.3
Total Dissolved Solids | _mg/L 720 880 880 970 830 1600 3500 710 770 760 902 878 910 876 846 672

Notes:

mg/L: milligrams per liter

SU: standard unit

U: Component was not present in concentrations above method detection limit and is reported as the reporting limit

*: Component was not present in concentrations above method detection limit and is reported as the method detection limit
J: Component was detected in concentrations below the reporting limit

-: Not sampled

Page 4 of 6



Table 2: Historical Groundwater Data Summary
Mitchell Plant - Landfill

Geosyntec Consultants, Inc.

. MW-1102R
R Uit 1 2312012 412312012 | 6/23/2012| 8/22/2012] 10/25/2012 | 12/19/2012] 212172013 6/20/2013 | 9/25/2013 | 12/20/2013 ] 6/26/2014] 9/26/2014] 6/12/2015] 9/18/2015| 11/2/2015] 5/25/2016
Chloride mg/L 63 - 190 220 190 210 210 230 190 190 192 - 211 208 165 214
Fluoride mg/L 14 - 1.7 25 2.6 3 3.4 3 2.3 3 - - - - - -
pH SU 8.88 8.46 8.17 7.41 7.98 8.6 7.85 - 8.45 - 7.97 8.36 7.9 8.14 8.45 8.3
Sulfate mg/L 72 - 55 43 28 28 25 27 27 28 18.2 19.1 38.7 36.8 227 39
Total Dissolved Solids | _mg/L - - 1500 1300 1300 1300 1300 1300 1000 1100 1430 1490 1420 1440 1420 1450
Notes:

mg/L: milligrams per liter
SU: standard unit
U: Component was not present in concentrations above method detection limit and is reported as the reporting limit
*: Component was not present in concentrations above method detection limit and is reported as the method detection limit
J: Component was detected in concentrations below the reporting limit
-: Not sampled

Page 5 of 6




Table 2: Historical Groundwater Data Summary
Mitchell Plant - Landfill

Parameter Unit MW-1104R
2/23/2012| 4/24/2012| 6/19/2012| 8/20/2012 | 10/22/2012 | 12/20/2012 | 2/19/2013 | 6/1/2016
Chloride mg/L - - - - - - - 467
Fluoride mg/L - - - - - - - -
pH SU 9.54 8.9 8.86 8.68 7.57 7.69 7.62 7.96
Sulfate mg/L - - - - - - - 136
Total Dissolved Solids | mg/L - - - - - - - 2530
Notes:

mg/L: milligrams per liter
SU: standard unit

U: Component was not present in concentrations above method detection limit and is reported as the reporting limit
*: Component was not present in concentrations above method detection limit and is reported as the method detection limit

J: Component was detected in concentrations below the reporting limit
-: Not sampled

Page 6 of 6

Geosyntec Consultants, Inc.



Groundwater Flow Direction Maps
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Legend Notes Potentiometric Surface Map - Fish Creek

- - Monitoring well coordinates and water level data (collected on June 13, 2016) June 2016
4 Groundwater Monitoring Well orovided by AEP,

— Groundwater Flow Direction - Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level. G t >
eosyntec

consultants

Columbus, Ohio 2017/11/06

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_June2016.mxd. ARevezzo. 11/6/2017. Project/Phase/Task.




\‘M_!tcpell g -
«~ Landfill %

o €

Legend Notes Potentiometric Surface Map - Fish Creek

- - Monitoring well coordinates and water level data (collected on August 1, 2016) August 2016
4 Groundwater Monitoring Well orovided by AP, g

— Groundwater Flow Direction - Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88).

Geosyntec®

consultants

Columbus, Ohio 2017/11/06

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_Aug2016.mxd. ARevezzo. 11/6/2017. Project/Phase/Task.
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Potentiometric Surface Map - Fish Creek

- - Monitoring well coordinates and water level data (collected on September 26, September 2016
4 Groundwater Monitoring Well 2016) provided by AEP, p

—» Groundwater Flow Direction - Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant

Legend Notes

Marshall County, West Virginia

Geosyntec®

consultants

3
Columbus, Ohio 2017/11/06

Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP.
---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88).

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_Sept2016.mxd. ARevezzo. 11/6/2017. Project/Phase/Task.
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Potentiometric Surface Map - Fish Creek

- - Monitoring well coordinates and water level data (collected on November 8, November 2016
4 Groundwater Monitoring Well 2016) provided by AEP.

—® Groundwater Flow Direction - Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant

Legend Notes

Marshall County, West Virginia

Geosyntec®

consultants

4
Columbus, Ohio 2017/11/06

Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP.
---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88).

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_Nov2016.mxd. ARevezzo. 11/6/2017. Project/Phase/Task.
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Legend Notes Potentiometric Surface Map - Fish Creek

- - Monitoring well coordinates and water level data (collected on February 7, 2017) February 2017
4 Groundwater Monitoring Well orovided by AEP, ry

— Groundwater Flow Direction - Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contours (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88).

Geosyntec®

consultants

5
Columbus, Ohio 2017/11/06

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_Feb2017.mxd. ARevezzo. 11/6/2017. Project/Phase/Task.
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Legend Notes Potentiometric Contours - Fish Creek Aquifer

$ Groundwater Monitoring Well - Monitoring well coordinates and water level data (collected on April 4, 2017) April 2017
9 provided by AEP.

— Groundwater Flow Direction Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (AMEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88).

Geosyntec®

consultants

Columbus, Ohio 2017/12/29

C:\Users\mmuenich\Documents\local_projects\AEP_GIS\Mitchell\MXDs\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_Apr2017.mxd. MMuenich. 12/29/2017. Project/Phase/Task.
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Legend Notes Potentiometric Contours - Fish Creek Aquifer

& Groundwater Monitoring Well - Monitoring well coordinates and water level data (collected on May 16, 2017) May 2017
9 provided by AEP.

—» Groundwater Flow Direction - Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia
- Groundwater elevation units are feet above mean sea level (NAVD 88).
Geosyntec®

consultants

Columbus, Ohio 2017/11/06

==== Groundwater Elevation Contour (Inferred)

C:\Users\mmuenich\Documents\local_projects\AEP_GIS\Mitchell\MXDs\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_May2017.mxd. MMuenich. 11/6/2017. Project/Phase/Task.
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Legend Notes , Potentiometric Contours - Fish Creek Aquifer
& Groundwater Monitoring Well - Monitoring well coordinates and water level data (collected on July 18, 2017) July 2017

o provided by AEP.
— Groundwater Flow Direction - Site features based on information available in the Groundwater Monitoring
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP.
-=--- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88).
* MW1101F not gauged during July 2017 event; contours inferred from previous

monitoring events. Geosyntec o

consultants

Columbus, Ohio 2017/11/06

Mitchell Power Generation Plant
Marshall County, West Virginia

C:\Users\mmuenich\Documents\local_projects\AEP_GIS\Mitchell\MXDs\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_July2017.mxd. MMuenich. 11/6/2017. Project/Phase/Task.
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Legend Notes Potentiometric Surface Map - Fish Creek

$ Groundwater Monitoring Well - Monitoring well coordinates and water level data (collected on October 9, 2017) October 2017
9 provided by AEP.

— Groundwater Flow Direction -Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (AMEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contours (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88). G t o
eosyntec

consultants

Columbus, Ohio 2018/01/29

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-FC\AEP-Mitchell_Landfill-FC_GW_Oct2017.mxd. ARevezzo. 1/29/2018. Project/Phase/Task.
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Legend Notes Potentiometric Surface Map - Rush Run

P - Monitoring well coordinates and water level data (collected on June 13, 2016) June 2016
4 Groundwater Monitoring Well provided by AEP.

— Groundwater Flow Direction Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

- Groundwater elevation units are feet above mean sea level.
Geosyntec®

consultants

Columbus, Ohio 2017/11/07

==== Groundwater Elevation Contour (Inferred)

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_June2016.mxd. ARevezzo. 11/7/2017. Project/Phase/Task.
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Legend Notes Potentiometric Surface Map - Rush Run

- - Monitoring well coordinates and water level data (collected on August 1, 2016) August 2016
4 Groundwater Monitoring Well provided by AEP g

— Groundwater Flow Direction -Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88). G t o
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consultants

2
Columbus, Ohio 2017/11/06

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_Aug2016.mxd. ARevezzo. 11/6/2017. Project/Phase/Task.
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Legend Notes Potentiometric Surface Map - Rush Run

- - Monitoring well coordinates and water level data (collected on September 26, September 2016

4 Groundwater Mon|t0|.'|ng Well 2016) provided by AEP. p
— Groundwater Flow Direction -Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88). G t >
eosyntec

consultants

Columbus, Ohio 2017/11/07
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P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_Sept2016.mxd. ARevezzo. 11/7/2017. Project/Phase/Task.
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Legend Notes Potentiometric Surface Map - Rush Run

- - Monitoring well coordinates and water level data (collected on November 8, November 2016

4  Groundwater Mon|t0|.'|ng Well 2016) provided by AEP.
—» Groundwater Flow Direction -Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88). G ‘ >
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Columbus, Ohio 2017/11/07

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_Nov2016.mxd. ARevezzo. 11/7/2017. Project/Phase/Task.
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Legend Notes Potentiometric Surface Map - Rush Run

- - Monitoring well coordinates and water level data (collected on February 7, 2017) February 2017
4 Groundwater Monitoring Well provided by AEP, ry

— Groundwater Flow Direction -Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88). G t >
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Clumbus, Ohio 2017/11/07

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_Feb2017.mxd. ARevezzo. 11/7/2017. Project/Phase/Task.
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Legend Notes Potentiometric Surface Map - Rush Run

- - Monitoring well coordinates and water level data (collected on April 4, 2017) April 2017
4 Groundwater Monitoring Well provided by AEP. p

—» Groundwater Flow Direction -Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88).
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Clumbus, Ohio 2017/11/07

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_April2017.mxd. ARevezzo. 11/7/2017. Project/Phase/Task.
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Legend Notes
P - Monitoring well coordinates and water level data (collected on May 16, 2017)
4 Groundwater Monitoring Well provided by AEP.

— Groundwater Flow Direction Site features based on information available in the Groundwater Monitoring
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP.
---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88).

P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_May2017.mxd. ARevezzo. 11/7/2017. Project/Phase/Task.

Potentiometric Surface Map - Rush Run

May 2017

Mitchell Power Generation Plant
Marshall County, West Virginia
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Legend Notes Potentiometric Surface Map - Rush Run

- - Monitoring well coordinates and water level data (collected on July 18, 2017) July 2017
4 Groundwater Monitoring Well provided by AEP y

— Groundwater Flow Direction -Site features based on information available in the Groundwater Monitoring Mitchell Power Generation Plant
Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP. Marshall County, West Virginia

---- Groundwater Elevation Contour (Inferred) - Groundwater elevation units are feet above mean sea level (NAVD 88). G t >
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P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_July2017.mxd. ARevezzo. 11/7/2017. Project/Phase/Task.
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Notes
4 Groundwater Monitoring Well

- Monitoring well coordinates and water level data (collected on October 9, 2017)
) . provided by AEP.
— Groundwater Flow Direction

Potentiometric Surface Map - Rush Run
October 2017

-Site features based on information available in the Groundwater Monitoring

Groundwater Elevation Contour Network Evaluation (CEC, 2016) provided by AEP.

==== Groundwater Elevation Contour (Inferred)

Mitchell Power Generation Plant
- Groundwater elevation units are feet above mean sea level (NAVD 88).

Marshall County, West Virginia

Geosyntec®

consultants
P:\Projects\AEP\Groundwater Statistical Evaluation - CHA8423\Groundwater Mapping\GIS Files\MXD\Mitchell\Landfill-RR\AEP-Mitchell_Landfill-RR_GW_Oct2017.mxd. ARevezzo. 1/29/2018. Project/Phase/Task.
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Groundwater Flow Velocity Calculations



Table 1: Residence Time Calculation Summary - Landfill

Mitchell Landfill

Geosyntec Consultants, Inc.

2016-06 2016-08 2016-09 2016-11
CCR o _ Vertical Groupdwater Vertical Grour_1dwater Vertical Grour_1dwater Vertical Grour_1dwater
Management Monltorlpg Wel! Diameter Groundv_vater Re5|_dence Groundv_vater Re5|_dence Groundv_vater Re5|_dence Groundv_vater ReS|_dence
Unit Well Pair (inches) Velocity Time Velocity Time Velocity Time Velocity Time
(ft/year) (days) (ft/year) (days) (ft/year) (days) (ft/year) (days)
MW1101F/R ™ 2.0 8.2 7 6.3 10 3.9 15 2.2 28
MW1102F/R ™ 2.0 16 37 1.7 35 1.8 33 1.9 32
MW1103F/R @ 2.0 1.8 34 1.9 33 1.8 33 1.8 33
Landfill MW1104F/R 2 2.0 1.6 38 2.0 31 1.9 31 1.9 31
MW1501F/R ¥ 4.0 2.0 62 2.0 62 2.0 62 2.0 61
MW1502R ! 4.0 NC NC NC NC NC NC NC NC
MW1503F/R ! 4.0 1.6 76 1.6 76 1.6 76 1.6 76
2017-02 2017-04 2017-05 2017-07 2017-10
CCR o _ Vertical Groupdwater Vertical Groupdwater Vertical Groupdwater Vertical Groupdwater Vertical Groupdwater
Management Monltorl_ng WeII_Dlameter Groundv_vater Re5|_dence Groundv_vater Re5|_dence Groundv_vater ReS|_dence Groundv_vater ReS|_dence Groundv_vater Re5|_dence
Unit Well Pair (inches) Velocity Time Velocity Time Velocity Time Velocity Time Velocity Time
(ft/year) (days) (ft/year) (days) (ft/year) (days) (ft/year) (days) (ft/year) (days)
MW1101F/R ™ 2.0 2.2 28 2.2 28 2.2 28 NC NC NC NC
MW1102F/R ™ 2.0 1.9 33 1.9 33 1.9 33 NC NC NC NC
MW1103F/R 2 2.0 1.8 33 1.8 33 1.8 34 1.8 33 1.8 33
Landfill MW1104F/R 2.0 1.9 32 1.9 32 1.9 32 1.9 32 1.9 32
MW1501F/R ! 4.0 2.0 62 2.0 61 2.0 61 2.0 61 2.0 61
MW1502R ! 4.0 NC NC NC NC NC NC NC NC NC NC
MW1503F/R ! 4.0 1.6 74 1.7 73 1.7 73 1.7 73 1.7 73

Notes:

[1] - Sidegradient Well
[2] - Background Well
[3] - Downgradient Well
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Not applicable at this time.
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